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1\OFFICIAL NOTICE. } 


Twentieth Annual Meeting, Western Gas Association. 
a 


WESTERN Gas ASSOCIATION, 
OFFICE OF THE SECRETARY, 
New A.uBany, Inp., April 13th, 1897. 

The 20th annual meeting of the Western Gas Association will be 
held at Cincinnati, O., May 19th, 20th and 21st, 1897, and will be called 
to order by the President, Mr. W. H. Odiorne, at 10 a.m., Wednesday, 
May 19th. 

The Grand Hotel has been selected as the headquarters for the mem- 
bers, and the sessions of the Association will be held in a suitable room 
contained therein. A rate of $3 per day, American plan, has been ob- 
tained ; rooms with bath, extra. Those who desire cheaper rates can 
obtain them at the Palace: Hotel, located on Vine and Sixth streets ; 
rates, $2 to $2.50 per day ; or at the Hotel Emery, European plan only, 
rooms, $1, $1.25 and $2 per day. It is advisable that all write and re- 
serve their rooms in advance of the meeting. 

The Executive Committee have arranged for the presentation of the 
following papers : 

‘* Revivification of Oxide of Iron in Purifiers,” by Mr. I. C. Baxter, 
Detroit, Mich. 

‘*The Failure of the Commercial Attempis to Supply Fuel Gas in the 
United States,” by Mr. F. H. Shelton, Chicago, Ills. 

‘* Selling Gas,” by Mr. I. C. Copley, Aurora, Ills. 

‘* Leakage,” by Mr. E. H. Jenkins, Covington, Ky. 

‘* An Oil Tar Separator,” by Mr. John R, Lynn, Detroit, Mich. 

‘*Welsbach Street Lighting,” by Mr. H. Wilkiemeyer, Evansville, 
Ind. 

‘* Wrinkle Department,” edited by Mr. Geo.. Treadway Thompson, 
New York. 


Mr. F. Egner, who is now in Europe investigating inclined retorts, or 

‘*slopers,” will send a communication giving the results of his investi- 
gations. 
.'The Central Passenger Association, Trunk Line, Southern Passenger 
Association, and the Chicago and Alton, from all points in Illinois, 
have granted rates of 1} fare for the round trip, conditional on 100 cer- 
tificates being presented to the Secretary for indorsement. The territo- 
ry embraced by the above Associations includes all States east of the 
Mississippi river, except New England, and Wisconsin. 

All persons attending the meeting will purchase a first-class ticket at 
starting point, paying full fare for same, obtaining from agent a certif- 
icate stating that the person whose signature appears on same has pur- 
chased at full tariff fare one first-class ticket to Cincinnati, which certif- 
icate, after it has been signed by the Secretary of the Association and a 
representative of the above Passenger Associations, will entitle the pur- 
chaser thereof to a one-third rate returning home. 

All persons obtaining reduced rates must apply to agent at least 30 
minutes before departure of train. All station agents do not have a 
supply of certificates, but they may be obtained by request, if notifica- 
tion is made in time. Persons outside the territory embraced by Passen- 
ger Associations mentioned above should purchase a ticket to nearest 
point within said Association, and from there purchase a ticket to Cin~ 
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cinnati, obtaining a certificate which will entitlethem to a one-third fare 
returning to place from which certificate was obtained. 

All queries sent to the Secretary for the Question Box will be as- 
signed to members for answers. 

A cordial invitation is extended to members of other Associations to 
meet with us, and to participate in the discussions of papers pre- 
sented. 

The Secretary will be pleased to answer any communications pertain- 
ing to the mégeting, and will mail blank applications to any who desire 
to become members of the Association. 

James W. DunsBar, Secretary. 








BRIEFLY TOLD. 





THE TWENTIETH ANNUAL MEETING OF THE WESTERN ASSOCIATION. 
—Secretary Dunbar’s first circular, respecting the Twentieth Aunual 
Meeting of the Western Gas Association, affords ample proof that its 
convention in Cincinnati next May will Jack nothing in the instance of 
matter to carry on an interesting meeting from the technical point of its 
purposes as an Association. The paper list given contains six set num- 
bers, and when the President’s address and the Wrinkle Department 
are added thereto, no thought may be entertained that the Western’s 
members are not as willing to work for their Association’s sustaining 
and advancement, now that it is well on in years, as they were when 
building its foundations. One paper on the list (that promised by Mr. 
F. H. Shelton, on ‘‘The Failure of the Commercial Attempts to Supply 
Fuel Gas in the United States) is certainly opportune ; for the fuel gas 
striker is considerably in evidence again in the East and in the West. 
Mr. Shelton, too, is just the man to compile this subject, for we have 
had from him at least two statistical papers of great value—on the his- 
tory of illuminating water gas, and also on the gas engine. The ar- 
rangements for the transportation and housing of the delegates and 
guests have been made with promptitude and with an accurate percep- 
tion of that which leads to comfort; wherefore it only remains to the 
visitors to write in time for their rooms that they may have the com- 
plete benefit of the Association’s planning. "We believe that the con- 
tributors to the ‘“‘ Wrinkle Department ” have been tardy in forwarding 
their ‘‘ copy” to Editor Thompson, and we further believe that a ple- 
thora of such contributions is not assured. Neither horn of such a 
dilemma should be in evidence. Those who have promised Wrinkles 
should forward them without delay, and those who have knowledge of 
Wrinkles not pledged for presentation should enroll themselves at 
once, both the tardy ones and the others making their earliest possible 
peace with Editor Thompson. 





DEaTH OF Mr. P. J. SatmMon.—With regret we report the death of 
Mr. P. J. Salmon, whose demise occurred in Dublin, Ireland, towards 
the close of last month. Deceased at one time was quite prominent in 
American gas circles, and although he was naturally a man of reserve, 
to the degree even of quietness, he nevertheless made and maintained 
many friends during his stay in America, who will share with us in re- 
gretting sincerely that his temporal time is at an end. Deceased, who 
was born in Dublin, Ireland, in 1846, eventually took service with the 
Alliance and Dublin Consumers Gas Company, and, in 1871, came to 
America and accepted a position with one of the New York city Com- 
panies. In 1875 he was appointed Superintendent of the Franklin (Ind.) 
Company, where his success was pronounced. In 1876 he joined the 
American Gas Light Association, and in the following year he returned 
to Ireland, having been invited by the proprietors of the Athlone gas 
works to assume charge of that plant. Later on (in 1888) he was pro- 
’ moted to the responsible position of Manager of the Galway gas works, 
which place he occupied up to his death. He was instrumental in 
forming the North of Ireland Association of Gas Managers, who sub- 
sequently named him to preside over their deliberations. Interment 
was made in Glasnevin Cemetery, Dublin, March 21st. 





Norss.—The franchise of the proposed gas company for Newport 
News, Va., has lapsed by limitation. The promoters were unable to raise 
the necessary capital——The United Gas Improvement Company is 
adding a second set of the standard Junior Lowe water gas ‘apparatus 
to the plant of the Plattsburgh (N. Y.) Light, Heat and Power Com- 
pany.——At the annual meeting of the Flatbush (Brooklyn, N.Y.) Gas 
Company the following officers were chosen: Directors, Alonzo 
Williams, W. A. Stedman, A. Reed, Felix Campbell, Edward Johnson, 
C. L. E. de Gaugue and C. A. Bramley ; President, Alonzo Williams ; 
Vice-President, W, A. Stedman; Secretary and Treasurer, Arthur 
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The Commercial Uses of Coal Gas. 
— ——— 


[By Mr. Taos. FLetouer, F.C.S., in the Gas World. | 


During the last few years the importance of this subject has in- 
creased enormously, and the following notes, the result of over 39 
years’ daily experience, will no doubt be useful when gas engineers are 
consulted, as they will be more and more each year, as to the practical 
working results, advantages and drawbacks, of coal gas as a fuel. 

The figures given are actual results obtained in practice. Ther« are 
discrepancies in many cases, caused by local conditions and surro.nd- 
ings which interfere ; but they may be taken as average results in -om- 
mercial working with proper supervision. No attempt has been :ade 
to equalize or average the results, to make them correspond and appear 
correct. Jn the figures given as to the heating of branding plates, 
presses, calender rolls, etc., it must be remembered that the gas con- 
sumption refers to the total surface exposed, above and below, no! the 
working surface only. I shall be pleased to answer any special! in- » 
quiries or questions of any kind which will assist in developing what I 
am sure is the great future of the coal gas industry. 

Economy of Fuel.—This, in workshop practice with coal gas, isa 
very serious matter. A defective or wrongly-planned arrangement 
may, and often does, increase the cost of fuel fourfold, Where possible 
thedirect flame should be used. No more striking example of this can 
be given than the results obtained in heating ovens. For every square 
foot of exposed surface of a sheet iron oven, a burner placed under the 
sheet iron bottom will heat the oven 125° F. for every cubic footof gag 
consumed per hour. Thesame burner placed inside the same oven will 
heat it 250° F., and if the oven with the flames inside is jacketed with 
l-inch thickness of slag wool the rise of temperature will be 430° F.— 
i.e., 34 times the work for the same gas consumption. The same re- 
marks apply to all classes of work ; a plate for tempering cutters and 
small tools requires a gas consumption of 6 cubic feet per hour for 
every square foot of surface to heatit to 430° F.; if the plate is removed 
one-half the gas will do the same work. But in practice it is almost 
impossible to get a perfectly equal heat without the plate, and therefore 
the double gas consumption may be an actual economy. Every case 
must be judged in the light of the necessities and conditions to 
be met. 

A great change has come about during the last few years in the ideas 
of commercial users of gas, and the consumption is now taken asa very 
secondary matter as compared with the results. But the gas engineer 
must not lose sight of the fact that the most economical arrangement is 
the best-advertisement, and the one which encourages other possible 
consumers. It is now no unusual thing to find in small and insignifi- 
cant looking works rows and batteries of furnaces consuming from 100 
to 400 cubic feet per hour each ; and these are kept working through- 
out the day, year after year. I am within the mark in saying that for 
every one in use at present thereisan opening for fifty. Possible users 
only need to have their requirements known and thoroughly worked 
out ; the result is certain, and once a consumer sees what can be done 
extensions are certain ; he never goes back to the old style. 

Gas.Supply Pipes.—An ample area of pipe is of importance, espe- 
cially for burners and furnaces used without a supply of air under 
pressure, as the full gas pressure must be available at the burner jet. 
The following table may be taken as a guide : 


Greatest Length Gas supplied by 
Bore 0 which should be used pipe to burners 
Pipe. of this size pipe. per hour. 
4 20 feet. 18 cubic feet. 
4 30 (“8 36 ee; 

& 40 “ec 72 “ 
3 50. C** 120 “ce 
1 3 eis 200 ? 
1} 100 ‘ 360 a 
LS age 150 ‘ 600 “Ay 
2 200 ‘ 1,200 ” 


When air under pressure is used, the pressure of the gas supply is un- 
important, as a blowpipe or blast burner will exhaust the gas from the 
pipes, and a much larger quantity of gas can be obtained from the same 
service, provided the pipes are large enough to let the required amount 
88. 
geo Heating.—When a vessel or chamber has to be kept at a 
steady given temperature for any length of time, the heat required for this 
depends on the area of the outside surfaces of the vessel. The greatest 
loss is from a surface of black iron. Careful jacketing with slag wool 
will reduce this to one-half. The loss from polished metal surfaces 
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wi!| probably be between these extremes. Draughts, of course, must be 
provided against. 
lor every square foot of exposed surface of the chamber or vessel, if 
this is dull iron, internally heated— 
1 cubic foot per hour is required to maintain a rise of 250°. 
2 “ feet “ec “e “ce “ 500°. 
This rule does not apply to flat metal plates, as the heat rising up the 
sides of the vessel is lost, and therefore flat plates require a larger gas 
consumption. 
Tube Burners.—These are required for many purposes, and, if prop- 
erly made and proportioned, the following table gives, approximately, 
the gas consumption of each size at 1-inch pressure at the jet : 


Bore }-in. 8cu. ft. per hour. Bore 1j-in. 75 cu. ft. per hour. 
‘ & “ 12 oe 7) 7) 2 “ee 100 “ec “ce 
“ee } “ 17 “ “ “ 24 “ec 150 “ce “ce 
“ce 1 “ 25 oe ee cc 3 oe 220 “oe oe 
st 14 “ee 40 se “e “cc 34 “ec 800 “cc “ 
“ee 14 “ce 55 “cs “ 7) 4 oe 400 Lay “ 


The length of the burner does not affect the total power, which depends 
entirely upon the bore of the tube used. 

Burners with Air Under Pressure.—The gas consumption and 
power of the above are doubled with an air pressure of 2 ozs. per square 
inch, 34 times with 7 ozs. per square inch air pressure, and 7 times with 
1} lb: per square inch air pressure; the burners in every case being the 
same size and proportions in every detail, the gas jet of the draught 
burner being used as the air jet and aseparate gas inlet being provided. 
The above is not by any means the limit of power of blast burners, but it 
shows the differences in the same burner caused by altering the air 
pressure only. 

Heating Power of Gas.—Approximately 1 cubic foot of 18-candle 
coal gas = 2 cubic feet of water gas, or 4 cubic feet of Dowson gas. The 
flame of the latter has a very low temperature, unless used with air 
under a heavy pressure, at least 1 1b. per square inch, if a red heat is 
required. Carbureted water gas has, approximately, the same power 
as ordinary coal gas. 

Approximately 1 cubic foot of coal gas will 

Melt 2 lbs. of ice. 

Heat 1 gallon of water 50° F. 

Evaporate 64 ozs. of water. 

Heat 1,500 cubic feet of air 30° F. 

Boil 14 pints of water. 

Keep an iron plate 1 foot square at 380° F. for 15 minutes. 
Keep an iron plate 1 foot square at 430° F. for 10 minutes. 
Melt 2 lbs. of lead in a light ladle. 

Braze together two lengths of 4-inch iron or }-inch brass tube. 


Drying by Heated Air.—The rule given under ‘‘ Economy of Fuel” 
applies also in this case. If the direct heat is used along with the pro- 
ducts of combustion, the following rise of temperature in the air has 
been found in practice, in the same apparatus, under the same con- 
ditions : 


1 cubic foot of gas per hour will heat 2,460 cubic feet of air 20° 
2 “ feet “ee “ce “ 2,940 “ec ee 30° 
4 “oe “ “ ec “oc 3,900 “oe “ 48° 
8 “oe oc “ee “cc “ee 4,980 “ce “se 75° 


above the initial temperature of the air. If the products of combustion 
are excluded, an average of about double the above gas consumption 
will be required in any except the most elaborate arrangements, which, 
as a rule, are costly, and unsuited for ordinary commercial practice. 

It is important to remember that, for heating air, illuminating and 
atmospheric burners have precisely the same power, when the direct 
flame is used ; and for dyers and cleaners, ventilating shafts, and many 
other purposes, ordinary lighting burners are, beyond comparison, the 
best in daily work. Of these the best results are obtained by Bray’s No. 
2 or No. 3 union jets. 

Press Heating, Calender Rolls and Branding Machines.—Brand- 
ing, hosiery, bookbinders’ arming presses, and others of similar class, 
require special management, and as many of the presses in use are de- 
signed by engineers who have no knowledge of the conditions necessary 
for gas fuel, it is sometimes impossible to design satisfactory and eco- 
nomical arrangements without full working drawings and sections. 
Where the heat has to be applied underneath only, the matter is very 
simple. Almost any ordinary burner will do the work required, pro- 
vided proper arrangements are made for the escape of the products of 
combustion without smothering or baffling back. In most cases the 
upper plate or die also requires to be heated, and two methods need 
consideration. Where the plate is small, horizontal holes are drilled 





across the body of the plate, usually about 1-inch bore, and in these 
are inserted tubes drilled with a row of holes and giving an atmo- 
spheric flame. As these cannot ventilate themselves, the result is un- 
pleasant, and the only way to overcome this is to use an ordinary 
tube Bunsen burner, not more than a quarter the diameter of the hole, 
fixing this outside at a little distance from the hole, and directing the 
flame inside. This causes a steady current through, and gives a satis- 
factory result. The other method is to direct downwards onto the plate 
one or more blowpipe flames, which strike the plate, and give much 
the best results. It may be taken as a rule, with very rare exceptions, 
that an ordinary atmospheric flame without air under pressure cannot 
be directed downwards to give satisfactory results. A rather curious 
exception to this is the ordinary self-heating smoothing iron, but this 
is caused by the fact that the upper side of the body of the iron takes 
up a considerable amount of heat and conducts it to the lower face, 
where it is utilized. 

The required gas consumption for heating plates and dies is, for every 
square foot of exposed surface—i. e., total area of radiating surface on 
all sides—1 cubic foot per hour for 280° F., 2 cubic feet for 380°, 3 cubic 
feet for 430°, 4 cubic feet for 470°, 8 cubic feet for 550°, 12 cubic feet for 
620°. If no air under pressure is used, the great loss in the high tem- 
peratures is not caused by loss from radiation only, but principally 
from the fact of the smaller difference between the temperature of the 
plate and the temperature of the flame ; and for this reason the use of 
air under pressure, with a consequent higher temperature of flame, is 
advisable as a matter of economy, for very hot work. The two first 
are respectively used for slow and quick running calender rollers, the 
two next for stereo moulds, and the last for branding presses, which 
latter may be heated to a still higher temperature for quick work, with 
advantage. 

Brands for stamping wood boxes, etc., can be satisfactorily heated by 
ordinary atmospheric burners, although not so economically as when 
air under pressure is used. The greatest practical difficulty in apply- 
ing any burner is that, as a rule, the frame carrying the brand is not 
constructed in such a manner as to allow the free escape of the products of 
combustion, and in that case the flame is smothered, the heating is un- 
satisfactory, and the combustion imperfect. In case of complaint this 
is the first thing to be suspected. Usually the frames can be perforated 
to remedy this; but care must be taken not to weaken parts which have 
to bear heavy strains. 

Hollow Calender Rollers.—Example: A roller weighing 1 cwt. re- 
quires to be heated to 300° and maintained at that temperature. Eight 
and one-half cubic feet of gas will be required to heat the roller to the 
required temperature, and if the size is 6 inches diameter and 2 feet 
long, 34 cubic feet per hour will be required to maintain this tempera- 
ture, exclusive of any loss by work done—such as drying wet fabrics, 
etc. The extra power required for this will be found under ‘The 
Heating Power of Gas.” The above are results which have been ob- 
tained in practice under favorable conditions ; but the subject is an ex- 
tremely difficult one, and in many cases the rollers and burners are 
designed in such a manner that proper or economical heating is impos- 
sible. Every case must be dealt with on its own merits. 

Boot Finishers’ and Bookbinders’ Tool Heating.—For this purpose 
very small burners are required, and with these, as with many other 
arrangements, there is a tendency to require an automatic arrangement 
which turns the gas down when the tool is removed. There are several 
practical objections to these, unless the burner is one of a compara- 
tively large size, such as is used for tailors’ irons. However strongly 
the automatic arrangement is made, it must be delicate and in good or- 
der to work satisfactorily, and the usual result is, after a few months, 
that it is either damaged and unworkable—sticking fast or leaking. - 
These arrangements, however well made, or whatever the system, are, 
as a rule, out of order and not working after a few months, and they 
have, therefore, never become really popular. 

Bakers’ Ovens.—Serious attempts were made some years ago to heat 
ordinary bakers’ ovens by coal gas, but it would appear that the predic- 
tions made at the time have been verified, and that the working cost has 
proved too great, in practice, for ovens worked on anything like a com- 
mercial scale, to deal with large quantities daily. For this work gas 
coke will be found a much more economical fuel. If the ovens were in 
continuous use night and day, the cost would be greatly reduced, the 
principal source of loss arising from cooling down when the oven is not 
in use. For ordinary use in commercial practice, coal gas cannot be 
recommended for bakers’ ovens, unless for small and special work, 
where the cost of fuel is a secondary consideration. One frequent ob- 
jection to gas coke is that the heat is too local and what the workmen 
call “‘ spotty "—i. e., too much in one spot, This can he remedied by 
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the addition of a small-quantity, 20 or 25 per cent., of swift coal, which 
may be cheap slack, as the coke separates it sufficiently to prevent ob. 
jectionable smoke. This mixture is a perfect one for domestic fires 
where great heating power is required. 

The Wire Trade— Wire Cable Making.—The strands are liable to ac- 
cidents in the machines, and in long cables the ends of the strands have 
to be joined. It has been the usual practice to remove the cable from 
the machine and weld the joint, a tedious and costly process. This 
work is now done by a small blowpipe, brazing a scarf joint with spel- 
ter. With steel wire cables, which have to be guaranteed to stand ex- 
cessive strains and short bends, the proper solder is an alloy of 11 parts 
of silver and 13 parts of copper, melted together and rolled into thin 
sheets. This makes a joint as strong as the best steel, and one which 
will stand repeated bending or hammering out flat. 

The following arrangement shows one of the simplest methods of 
hardening steel wires, dull. The gas consumption is very small. One 





cubic foot of gas will heat 1 pound of iron wire to redness if the appar- 
atus is well proportioned, and a very high speed can be obtained, two 
or three wires being heated in the same tube. The wire runs out of the 
closed end through a stuffing box into the side of a water tank, in 
which the water is sharply agitated, then out of another stuffing box on 
the other side over a long open flame, to anneal as required. The tem- 
perature of the water can, with care, be so adjusted as to obtain the 
right temper without annealing. 

Bright wire hardening is done the same way as the above, but the 
wire must pass through a very small-bore iron tube to protect it from 
the flame, and a small jet of pure gas must be directed on to the open 
end of the tube to prevent the access of free oxygen to the wire whilst 
red hot. This method, of course, increases the gas consumption, as 
compared with the use of the direct flame. The tube is often used 
without a non-conducting casing outside, but this method is exceed- 
ingly wasteful. Pins, loops for wire cards, etc., which require to be 
softened in one part for bending or shaping, are best dealt with by a 
rocking blowpipe with a fine high pressure jet, annealing ashort length 
as the wire passes, at distances depending on the speed of traverse and 
oscillation, the lengths being divided by a cutter geared to the feed and 
blowpipe rocker, after it has passed the blowpipe flame. 

Welding wire ends cannot at present be done in an ordinary gas 
blowpipe flame with anycertainty. Coal gas is too costly for annealing 
the commoner metals in large bulk, but it is satisfactory in every way 
for annealing silver and gold wire in iron annealing pots, with close- 
fitting lids, in a small furnace. With solid fuel this is a risky opera- 
tion ; with gas there is not the slightest trouble or risk. 

Acid Chambers and Lead Cisterns.--The fusion or welding of the 
edges of the lead sheets does not now require the use of hydrogen gas. 
It can be done perfectly and rapidly by the use of a small blowpipe 
with a fine jet, using coal gas. The only secret in this is that, instead 
of the ordinary bellows, a small foot-blower, giving a heavier pressure 
of air, is required. This blower is sometimes used under the arm, like 
the bellows of a bagpipe, but it is better to employ a boy, so as to in- 
sure the steadiness of the hand using the blowpipe. The one drawback 
which must be considered in every case is that the required gas supply 
is often at a considerable distance from the work to be done. This can 
be overcome by the use of compressed coal gas in cylinders, which, 
when the amount of work to be done justifies the first cost of the cylin- 
der, will be more economical than the use of a hydrogen generator 
using zinc and acid. Failures in this are common, but when they oc- 
cur they are caused by deficient air pressure, or by the use of blowpipe 

jets too large for the purpose. With an air pressure of at least one 
pound per square inch, which can be obtained with a small foot-blower, 
and a blowpipe with a very fine air jet, the work is done as quickly 








and as well as with pure hydrogen. This is not a matter which wil] 
affect the gas works of the world, but it is well to know that, in large 
or small matters, gas fuel is equal to an emergency, and can hol: its 
own. 








[Concluded from page 567. ] 
The Prevention of Fires Due to Leakage of Electricity, 


eg 


[A paper read by Mr. FreDERICK Batuurst, A.I.E.E., before the So- 
ciety of Arts, England.) 

Results.—The insurance companies after their recitation of the 

danger conditions, add a paragraph by way of confirmation that no in- 

stallation will be accepted by them as ‘‘a risk” in which all tliese 


conditions are not adequately provided against. It has already been 
stated that hitherto the experience of the English fire insurance oilices 
has apparently been a singularly fortunate one, and although each 
office may hold records of the actual electrical fires which have come 
under its notice, no attempt (so far as the author is aware) has been 
made to classify in detail the causes which have produced them. Some 
inspectors may even urge that the fires have been too few to give real 
indication as to weak points in English wiring practice, but whatever 
the argument advanced, the utility of examining and considering the 
experience of some other country can hardly be questioned. The 
author holds therefore that the remarkably rapid and extensive 
development of the electrical industry in America, even though 
attended with a great number of electrically caused fires, may, if we 
are willing to make an unprejudiced examination, put us in possession 
of much practical and useful data which can well be studied with profit 
to ourselves. 

In the United States the insurance authorities have been forced by 
their serious losses to establish a special bureau whose sole work is to 
examine and test electrical apparatus, collect and revord particulars of 
electrical fires, and determine in detail their probable origin and cause. 
The resulisand deductions are very carefully arranged and tabulated 
in quasi-public reports. 

An examination of the reports' of these electrically caused fires 
shows that a classification can be made under the headings we have al- 
ready employed. We find that troubles from defective “insulation” 
or defective ‘‘conductivity” are included under the general term 
‘** conductors,” whilst “‘inferior workmanship” includes constructive 
defects which occur in wiring material other than the conducting 
wires, as well as those arising from chance or accidental injuries. The 
records shows that defects in ‘* conductors” cause nearly 70 per cent. 
of the total fires occurring, whilst ‘‘ imperfect workmanship ” accounts 
for the remaining 30 per cent. 

If we arrange the headings in a tabular form, we find that the de- 
fects of conductors are ascribed to ‘‘ crosses,” ‘‘ grounds” (earth leak- 
age) and ‘‘ short circuits.” 

In fairness to our comparison, however, we should note that fully 
one-third of the ‘‘ conductor” troubles arise from ‘‘ crosses” between 
the wires of different systems of electrical supply, such as telephone 
and telegraphic wires, with electric light or electric railway “trolley” 
wires, and between the two latter systems themselves. These fires have 
been caused by insulation breaking down before a very much higher 
voltage than that it was intended to withstand, and would not have 
occurred if greater precaution had been taken to prevent such possibili- 
ties. They occur in the United States on account of the method of 
overhead wiring, so largely followed for outside work upon the score 
of economy. They inculcatea lesson which may be taken as showing 
the wisdom, from a fire risk point of view, of the English practice of 
putting all out-door electric light or railway wires, underground. 

Analyzing further, headingscan be made showing that the ‘‘grounds” 
come chiefly from ‘‘ structural iron work,” ‘‘ moisture,” ‘‘metal pipes,” 
“nails,” and ‘‘over-loaded wires;” whilst ‘‘ short circuits” result 
from ‘‘ unprotected wires through floors,” “ flexible cords,” ‘‘ metal 
pipes, “‘ fixtures” (chandeliers and electroliers) and ‘‘ wood casing.” 

Upon analyzing the cases of fire which occur from “‘ poor workman- 
ship” and ‘defective material” we see that ‘‘ imperfect contacts” and 
‘connections’ alone give rise to as many fires as all those occurring 
in the translating devices themselves combined. 

Tables I. and II. give in synthetic form, the analysis of the conditions 
causing electric fires. The sub-divisions may be taken as representing 
approximately, equal number of fires, the most prolific cause in each 
section being placed first, the others ranging in relative order : 

1. The author would here acknowledge his indebtedness to Mr. William H. Merrill, Jr., 


the electrician to the Electrical Bureau making these reports to the National Board of Fire 
Underwriters, for copies of same and permission to make extracts, 
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TLuLE 1.—Defective ‘* Conductors” cause 70 per Cent. of the Electri- 
cal Fires recorded, as the result of — 


“ Short Circuits” 
arising from. 


Unprotected wires 
through floors. 


“ Grounds” 
caused through. 


Structural or 
metallic work. 


** Crosses” 
occurring with. 


Telegraph or telephone 
wires with electric 


other 


light wires. Moisture (electrolytic Flexible cords. 

Do. with ‘‘trolley” trouble). Metal pipes and fix- 
wires. Metal pipes (unprotec- _ tures. 

Electric light wires, ted.) Wood casing. 
with “trolley” wires. Nails. 


Overloaded wires. 


TasnLeE Il.—*tImperfect Workmanship” and Defective Materials 
Cause 30 per Cent. of the Electrical Fires, and are— 
“ Careless "’ or “ Accidental,” 
recorded under, 
Imperfect contacts and connec- 
tions. 


“Inherent” or “Incipient,” 
by reason of. 


Transformers. 

Safety fuses. 
Switches. 

Are lamps. 
Incandescent lamps. 
Motors. 

Lightning discharges. 


Deductions.—These records, when examined, give us not only a state- 
ment of the actual hazardous arrangement which was the cause of 
trouble, but point out also how the destructive effects could best be 
counteracted. They indicate, firstly, that ‘* leakage” should be pre 
vented as much as possible, and secondly, that the formation of any are 
consequent upon ‘‘ leakage” or ‘‘short circuit” should, if possible, be 
localized in its effect. Further, it shows the necessity of somehow pre- 
serving intact the insulation of the wire, even though the troubles in- 
cidental to a conductor may arise. Although, theoretically, we en- 
deavor to provide an insulating covering which may be considered 
sufficient to withstand ordinary usage, the occurrence of fire from such 
causes as “structural metal work,” ‘‘ moisture,” ‘‘ metal pipes,” 
‘* nails,” etc., show the severity of the accidental conditions which may 
be encountered in practice. Wires are called upon to withstand dam- 
age from being dragged over rough floors, trodden upon by wiremen or 
laborers, and other untoward damage incidental to construction work. 
We know that the waterproofing and moisture-resisting qualities of the 
insulated wires in use, depend entirely upon the completeness of the 
covering, and also that the best material can be damaged by careless 
workmanship or unskillful manipulation ; whilst it needs only the 
presence of moisture to set damaged insulating material on fire. We 
seek in practice to supplement this evident lack of essential mechanical 
qualities by providing that wires shall be installed in wood casing or 
metal pipes. But before examining the relative merit of these practices, 
should we not ask ourselves whether there is any possibility of gaining 
greater certainty from the insulating covering itself, by making some 
other disposition of it which may be better suited to the conditions 
arising within or without it? Paradoxical as it may appear at first 
sight, insulating material, inflammable, if simply laid wpon a wire, 
can in alarge measure be made self-protecting, if applied about a 
wire. Perhaps I can best illustrate the principle I wish to impress by 
taking an ordinary piece of paper, which is in itself inflammable. and 
easily iguited from the flame of a lighted match. If the paper is now 
wrapped around itself so as to form a tube, although it can be ignited 
by an outside application of the flame it cannot be ignited by inserting 
the lighted match inside it. Practically itis impossible to maintain a 
flame, within the limits of a tube scarcely larger in diameter than the 
burning material itself. Such an inclosure acts as a snuffer, and 
its quality of suffocating combustion is in a great measure indepen- 
dent of the inflammability of the material of which the snuffer may 
be composed. May not this principle be applied to the insulation of 
electric wires in order to meet the condition that the over-heating of an 
electric conductor can set fire to the insulation around it? Having 
noted this fact, we reach the point of this paper to demonstrate the ad- 
vantages of a method of wiring, which is in reality a well-worked out 
scheme of supplementing (perhaps eventually even supplanting) the 
present method of attaching the insulation to the wire itself, by pro- 
viding a system of insulating tubes into which the conducting wires 
can bedrawn. Incidentally also, it may be shown that such a system 
of msulating tubes is not, as some have asserted, simply an additional 
charge on the first cost of an installation, but one which from its suffi- 
ciency, “reliability,” and immunity from break-down brings more 
than sufficient economical compensation to merit any additional cost. 





Methods of Wiring.—As before stated, the inherent lack of mechani- 
cal strength in insulating coverings is recognized and some method of 
protecting them adopted. In England most of the electric wiring work 
has been installed in wood casing. Owing to the fact that the greater 
percentage of the work already done has been installed in old buildings 
which may be considered ‘‘dry,” perhaps the slight property of 
mechanical protection that wood casing can give to an insulated con- 
ductor, may, in this class of work, be considered as being fairly well 
utilized. Wood casing, however, possesses many defects; it can 
absorb and retain moisture, and retaining it will rot. If leakage 
occurs, the wood being inflammable will first char and then take fire. 
Being combustible it also presents a medium for spreading and increas- 
ing afire.' If desirous of proving the unsuitability of wood casing, 
the experiment should be- performed of securing two conductors of 
opposite polarity on a wet board, when if the insulation on the wires 
has been damaged, it will be found that ‘‘ leakage” readily takes place, 
and that so small a current as two amperes is more than sufficient to 
set the wood on fire. Tests made by the United States Electrical 
Bureau show that wood casing can absorb moisture to the extent of 15 
per cent. of its weight, and that every kind of treatment in the way of 
‘‘ painting” or ‘“‘impregnating ” with moisture-repelling varnishes or 
fire-resisting compounds, must be considered ineffective, both from the 
electrical standpoint of ‘‘ moisture-proofing,” and from the fire insur- 
ance standpoint of ‘ fireproofing.” 

The report on this matter expresses the opinion that wood is undesir- 
able for ‘‘supporting or incasing electric conductors,” and concludes 
with the significant remark that ‘‘it was to be hoped that fewer feet 
would be installed in future construction work.” The main arguments 
advanced by advocates of wood casing are its ready applicability and 
its possibilities for decorative effects. Whilst these may perhaps have 
some merit if the location is dry and mechanical disturbance is un- 
likely, it will now probably be generally allowed that, in view of the 
uncertainty of maintaining the necessary conditions, wood-casing con- 
struction is certainly not applicable for new building work, and 1s cer- 
tainly destined in time to be succeeded by more perfect methods. 

Without wishing to make an evil prediction, the author would desire 
those insurance companies still upholding the use of wood casing to be 
on their guard lest they shall find themselves nurturing this practice 
under the egis of tradition. 

The demand for perfection in mechanical armoring has led to the in- 
troduction of ordinary iron pipes, and a considerable amount of wiring 
work is now going on in which the two electric wires are simply drawn 
into an iron pipe. The writer contends, however, that this is only an 
intermediate stage in the development of electric wiring, and that time 
will again demonstrate that the pipe protection must not only provide 
mechanical, but electrical, qualities also. In the case of plain, unpro- 
tected metal piping, we know that the effect of imperfect insulation on 
one conductor at a single point may be transmitted throughout the pip- 
ing system, and await the occurrence of a second fault at any point 
upon the other conductor. When this occurs, unless the fuses happen 
to be small enough in size and act properly, it is quite possible that a 
hole can be ‘‘ burnt out” of the pipe at one or even both of the defect- 
ive points. Those who urge that ‘‘ fusing” can give protection in the 
above condition surely ascribe greater perfection to this device than is 
consistent with absolute safety. Most of the fuses in practical use will 
easily carry from 100 to 200 per cent. more current than their standard 
rating. Generally also the placement of the fuse is left to the judgment 
or experience of the constructing wireman and afterwards to whoever 
may be in charge of the installation, and should it at any time become 
necessary to increase or enlarge the translating devices, there is no 
means of counteracting the desire to replace a small fuse by one of . 
greater carrying capacity. In any case, when it is shown that over- 
heating or leakage trouble can be obviated in a more perfect manner, 
I maintain that it is not the best practice to depend upon fuses as ‘‘ safe- 
ty’ devices. Such fuse construction is certainly hazardous and seri- 
ously menaces perfect and uninterrupted service. 

Again, those who state that they are willing to depend entirely upon 
the perfection of the insulating covering surrounding the conductors 
cannot surely have had practical experience with ordinary iron pipe 
construction. Anyone who has cut aniron pipe in two willallow thata 
‘‘burr”’ is formed on the inside edges of the severed ends which is 
sharp enough to abrade or tear any insulating covering. This means 
that every piece of plain iron pipe cut up on an electric wiring job, 
must, if safety is to be insured, be carefully and effectively reamed out. 
It is not satisfactory to feel dependent for good service and safety upon 





1, A conspicuous instance of this imperfection occurred so recently as October last at the 
Prince of Wales Theater, where a serious calamity was only averted by the effective action 
of those in charge. 
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this condition, for can we hope that every wireman will give exact and 
careful attention to this point? Or feel at ease in the hands of new or 
careless men? On the other hand, if an insulating lining is placed in- 
side an iron pipe, it inherently provides against the most wilful care- 
lessness that can be suggested or the worst ‘‘ burr” that can be made. 

With an insulating lining all doubt is removed as to the interior 
smoothness of the tube, and, providing the proper thickness of lining 
is chosen, no burr can be caused to cut through it into the inside of the 
tube. The possibility of moisture and electrolytic trouble is prevented 
and not only is the insulating material on the conductors placed under 
favorable preservative conditions, but the further safeguard is provided 
of an imperishable insulating protector permanently ensconced behind 
an effective iron armoring. 

Furthermore, experience has demonstrated the necessity of insulating 
electric fixtures from the gas piping of the building, because if this is 
not done, a defect occurring on theelectri¢ fixture would be transmitted 
throughout the gas service. The insurance rules state that is ‘‘entirely 
inadvisable ” to combine electric light fittings with gas fittings, and al- 
low such practice only under the protection of an insulating joint. 
Surely those who would advocate plain iron pipe for electric wiring 
entirely overlook these determinations. 

Many instances can already be quoted where the union of gas with 
electric fittings has resulted in disaster to both, either lighting agency 
having the ability to release the other. The author believes that prac- 
tical experience will show that where gas or water systems are used 
concurrently in the same building with electric wires, unless an auxil- 
iary insulation is provided between the insulated conductor and the 
metal piping spstem, unlooked for troubles will occur. 

The main argument that can be advanced by plain iron pipe advo- 
cates—thai of lower first cost—does not hold, if regard is given to un- 
interrupted service and to the future. 

At the present time there are advocates to be found for ‘‘ earthed ” 
wiring systems, one method suggested being the use of a single insu- 
lated wire within an ordinary iron pipe. Thepipe is to form the return 
conductor, and is to be guarded against as such. Under the conditions 
which pertain to such a system the advantages arising from an insulat- 
ing lining inside the pipe are apparent, because any overheating of the 
conductor would be effectually guarded against, and there would not 
be the possibility of a ‘‘ short circuit” burning out the iron pipe. It is 
also suggestive to notice that on such a metal pipe return concentric 
system an insulating joint at the fixture outlets would be entirely out 
of place, since its insertion would break the metallic continuity of the 
return circuit. Combination gas fittings connected with it would, 
therefore, present a fire hazard. On the other hand, a bare copper 
wire insulating lining metal pipe concentric system would have the ad- 
vantage in these respects. Although an ‘‘ earthed” wiring system can 
be advocated on the score of low first cost, the writer believes that the 
difficulties it introduces (if not insurmountable in extended practice) 
should only be approached with diffidence, and, therefore, prefers (for 
the present) to advocate asystem in which both lead and return con- 
ductors are insulated and enclosed under the covering of an armored 
insulating tube. 

Reasons for Advocating Insulating Tubing.—The wiring system 
thus advocated as best and safest would be a series of continuous tubes 
or conduits of insulating material which can be placed throughout a 
building after the manner of gas or water pipes, the conducting wires 
being afterwards drawn into the tubes. In this way the conductors are 
insulated electrically from all the materials used in the building, whether 
plaster, wood or stone work, gas or water pipes, etc., and the wood work 
of the building is effectually protected from being ignited by ‘‘leakage,”’ 
or the ‘‘ accidental heating” or ‘‘ short circuiting” of the wires them- 
selves. The effects of ‘‘ careless handling” or ‘‘ defective workman- 
ship” are also readily detected and remedied. For these reasons the 
building is effectually protected from the liability of fire arising through 
electricai service. Insulating tubes can be found which are waterproof, 
and will provide a high and durable insulation unattainable by any 
other method or at as low cost. Such a system can be installed coinci- 

‘dent with building construction, and lends itself effectively to the place- 
ment, alteration, repair or enlargement of the conductors. A suitable 
metallic armoring provides protection from external trouble, whilst all 
internal trouble arising from moisture or damaged insulating material 
on the conductors are, from a fire risk point of view, absolutely counter- 
acted. From a practical point of view, every desideratum is provided. 
Any defect in the tube construction itself would prevent the wires from 
being drawn in, so that the raceways themselves have to be mechanically 
perfect. The wires need not be brought into the building until all con- 
struction work is-done, and are, therefore, not so liable to accidental 


damage, so that increased surety of insulation on the wire itself is ob- 
tained. 

A perfect insulating tube should not be liable to decomposition by 
heat; should withstand moisture and resist electrolysis, be chep, 
durable, pliable, strong, and not liable to shrink or warp. Such tues 
can be produced, and are already commercially successful. 

Many independent tests have been made by well known consuli' jg 
engineers and others, in respect to the realization of the above adv in- 
tages In order to reproduce the condition where the insulation betw.en 
two wires in the same tube might break down, ‘‘arcs” have bien 
formed in a tube, with the result that the are was found to last onl, a 
few seconds, and affect the tube but slightly. To reproduce the c\n- 
dition where a conductor becomes heated through an excessive curre \\t, 
an insulated wire was placed in atube and an increasing current passed 
through it until the conductor was burned out. The tube became 
heated, but was not set on fire. Toreproduce the worst possible moisti:re 
conditions an armored tube was used, slightly bent and filled with 
water. After 24 hours’ soaking, an insulation resistance measurement 
was obtained of 11 megohms, which was maintained as a permanent 
value throughout the series of tests, which were continued for several 
days. To prove the feature of ‘‘ accessibility,” a wire was placed in a 
tube, both were kept at a temperature of 190° F. for 50 hours and then 
allowed to cool. It was then shown that there was no sticking, and the 
wire could be withdrawn with ease. 

Turning once more to the United States fire records, one single fire 
will be found recorded as having occurred upon wiring carried out in 
insulating tubes, whilst it is a fact that there are already many more 
lights installed in this manner than for the total lighting of Englani. 
The report of this fire, in detail, shows that an ‘‘ unarmored ” tube had 
been installed, and that this had been broken between floor and ceiling 
—probably through careless construction work—moisture was thus 
able to affect the insulation on the wires :t the unprotected point, and 
a “short circuit” resulted. 

In order to determine the merit of iron pipe with an insulating lining 
over plain iron pipe, the following tests have been made: A length of 
bare iron pipe and another of insulating tubing were taken, and two 
insulated wires run through both, under exactly the same conditions. 
These wires were short circuited, with the result that a hole was blown 
in the iron pipe, whilst the insulated iron pipe stood the test perfectly. 
A 150-ampere fuse was arranged in the circuit employed for this experi- 
ment. 

Again, an ordinary insulated wire was taken and the insulation on 
it damaged—the wire was then run through both tubes—and in order 
to reproduce the conditions of moisture occurring, cotton waste im- 
pregnated with a caustic soda solution was applied to the damaged in- 
sulation inside the tube in both cases ; the tubes resting on damp wood- 
work, side by side, about 4 inches apart. Between the tubes an iron 
bar was placed forming the earthed pole of a supply system. This ar- 
rangement was intended to reproduce the state of affairs that might 
obtain when the pipes were fastened to a floor board or wooden beam 
attached to the iron girdersof a building. 

Current was applied, and under the above conditions the ‘‘ leakage” 
arising from the defective wire placed in the bare iron pipe, caused a 
fire to break out on the woodwork whilst the insulated iron tube stood 
the test without suffering or causing any damage. It was further 
found that a fire could be caused withsuch a small ‘' leakage current ” 
as 1} amperes, a 3 light fuse placed in the circuit remaining intact. 

Conclusion.—Perfect electric wiring should combine in the fullest 
degree the attributes of safety, accessibility, convenience, economy and 
durability. The author has endeavored to point out that an insulating 
tube method of wiring does provide ‘“‘safety” by giving the greatest 
surety of action and freedom from the danger of fire. In respect to 
‘* accessibility,” it provides for examination, replacement or repair to 
any part of the circuit with a minimum of trouble and expense. With 
respect to ‘‘ convenience,” the insulating tube is first fixed, due regard 
being given to the requirements of the building, and then completely 
fulfils its function of protecting the conductors. In regard to ‘‘ econ- 
omy,” material utilized in the highest degree must admittedly be econ- 
omical. Finally, as to ‘‘ durability,” a tube can be constructed, the 
materials of which are in themselves practically imperishable, and 
which at the same time find preservation for the conductors. 

In short, it is thought that an insulating tube system fully meets the 
various conditions of safe and perfect wiring, compensating crass ig- 
norance, and counteracting gross carelessness on the part of those in- 
stalling or using the electrical service. 

The true principle which should guide the insurance interests is really 





the absolute prevention of fire, inasmuch as any fire loss at all necessi- 
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tates (hat the community at large suffers—the rates charged being regu- 
lated from the total actual loss of the combined companies. The con- 
tinued extension in the employment of electricity for power, light and 
heat must, if properly directed, tend to minimize the uccurrence of any 
fires, and it is hoped that a case has been made out to show that an in- 
sulating tube or conduit system of wiring provides the best means of 
preve nting fires arising from the leakage of current to earth, and the 
other causes of danger in electrical installation. 








The “Economy” Water Tube Boiler. 
Perace a 
In the design of the “* Economy” boiler a decided advancement has 
been made over others of a similar type. Recognizing the merits of the 
water tube system, and its pronounced superiority and evident advan- 
tages, in the way of safe and economical operation, the designers have 
very wisely concluded to preserve the main features embodied in the 








Fig. 1.—Outside View, with Yoke Removed. 








Fig. 3 —Under Side of Yoke. 


older designs and make such improvements as have been suggested by | 
engineers, who, in their daily experiences in handling large steam gen- | 
erating plants, have observed and noted the most common and annoy- 
ing defects in the boilers under their supervision, and have devised 
means of correcting and eliminating them. Asaresult, the ‘‘Economy” 
boiler is as perfect a specimen of its type as present knowledge and skill | 
can make it. The improvements have been general and are not con- | 
fined to the boiler alone, but extend to the construction of the furnace 
and the manner of setting the boiler as well. The entire boiler is 
wholly suspended from steel girders carried by steel channel columns | 
set flush with the front of the boiler, but perfectly independent of the 
brickwork. 

This construction effectually avoids strains in any part of the boiler 
due to unequal expansion, and also protects the surrounding walls 
from damage so likely to occur when the columns are built into the 
wall. In this latter case the wall is practically dissembled throughout 
its entire height, rendering it very likely to crack and open up fissures 


ciency of the furnave. Another notable feature is the design of the 
dead plate. This plate is grooved upon its upper and lower surfaces, 
and is so made proof against buckling or bulging, thus constantly 
securing the jambs and pier block from displacement and injury. By 
the arrangement of the bridge and transverse deflecting walls, when 
properly and evenly fired, the furnace will undoubtedly prove very 
economical in fuel consumption, as perfect combustion of the.furnace 
gases is certain to follow. 

In the construction of the boiler many superior features are notice- 
able. The device for introducing and purifying the feed-water is ad- 
mirable. By the system adopted the feed-water is first heated in the 
drum, although not coming directly in contact therewith, this being 
prevented by a surrounding larger pipe which freely communicates 
with the water in the main drum. The feed-water, after partially mix- 
ing with and absorbing the heat from the water in the larger tube, is 
made to pass by gravity into two inner circulating tubes over each sec- 
tion, receiving in its downward passage sufficient heat to raise it to a 





Fig. 2.—Section through Short Axis. 
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Fig. 4.—Section through Long Axis and Yoke. 


temperature favorable to the separation from its mineral impurities— 
| which are precipitated into the mud drum—leaving the feed-water in a 


| condition, both as to purity and temperature, that is safest for its ad- 


mission into the lower tubes. 

The water circulation is all that can be desired. The up and down- 
take areas are made appreciably larger than has heretofore been the 
practice, the result being a free and steady circulation, the minimum 
of incrustation and the maintenance of all parts of the boiler at a uni- 
form temperature. 

The hand-hole covers in the headers and opposite the tubes are very 
substantial and are so immeasurably superior to those of former designs 
that we illustrate their construction above. 

To those who have had experience with water tube boilers the great 
improvement in this detail will be very evident. Being placed on the 
inside of the headers, the steam pressure, instead of having a tendency 
to open the joints, serves to keep them all the tighter. The cover being 
constructed to center itself with respect to the elliptical hole in the 





that will, by allowing the inflow of cold air, materially affect the effi- 





headers insures an equal amount of lap around the opening and pre- 
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' Vents the bolt from turning when tightening up the nut.. Should a 
leak occur it can be stopped by taking up on the nutand tightening the 
cover, even under full steam pressure, without incurring the risk inci- 
dent to covers of other construction—the bursting of the ‘‘cap nut” 
used and the blowing out of the entire hand hole plate. 








Some Apparatus for the Technical Analytical Laboratory. 


° ———<— > 
[By Mr. E. 8S. Jonnson, in Jour. Am. Chem. Soc.] 


Those branches of chemical industry which are dependent in part for 
guidance upon an analytical laboratory are each year becoming more 
exacting in regard to their demands upon the laboratory for accurate, 
yet rapid, work in large quantity. 

Besides stimulating: research with a view to shortening established 
methods of analysis, or the invention of new ones requiring less time 
for their execution, this exaction has resulted further in the introduc- 
tion of much special apparatus for expediting the routine operations of 
the laboratory. A visit to any of the well-conducted technical labora- 
tories of the day will show that much work of this sort has been done, 
and the frequent contributions on the subject in the contemporaneous 
journals of chemistry give evidence that activity in this direction is not 
abating. 

It is the purpose of the present communication to present a few forms 
of apparatus designed in the first instance to facilitate and hasten the 
work of the technical laboratory with which the writer is connected. 
The efficient service which these devices have rendered induces him to 
venture upon their description with the thought that it may prove of 
interest to others engaged in the same field of work—the analysis of 
iron and steel. Although more particularly adapted to the special work 
mentioned, the apparatus, in some cases, may perhaps be found capa- 
ble of advantageous application in connection with other branches of 
technical analysis, and possibly, in one or two instances, in the general 
analytical laboratory. In its application it concerns the operations of : 
I. Measuring Reagents ; IT. Filtration ; III. Solution with the Aid of 
Heat. 

I. MEASURING REAGENTS. 


As is well known, the technical analyst is constantly required to treat 
a large number of samples or solutions successively with a given quan- 
tity of some liquid reagent in order to obtain a solution, effect a precip- 
itation, etc., where great accuracy is not important. Such manipula- 
tions may be speedily executed by the simple arrangement shown in 
Fig. 1. 

A reservoir of several liters capacity, containing the reagent, is con- 
nected by a siphon with a measure, and the whole mounted upon a 
stand with castors. The stand S is of finished oak, and 10 to 11 inches 
in height. In its top there is a shallow circular space slightly larger in 
diameter than the reservoir R, which, in this case, is a 4-liter bottle. 
This sufficiently secures the reservoir in its position on the stand. The 
bottle is closed by a rubber stopper into which two glass tubes are in- 
serted, 7 reaching to the lower surface of the stopper, and M, of }-inch 
tubing, which extends to the bottom of Rand forms the siphon con 
necting with the graduate. The latter is provided at both ends with ac- 
curately ground stopcocks. At V is a vent through which air escapes 
or enters as the graduate is filled or emptied. In the upper end of the 
measure and directly under the opening in the stopcock, a short piece 
of tubing is fused. - It directs the liquid as it enters-the measure, pre- 
venting its running down the walls and consequent escape at V. A 
clamp attached to a stout wooden peg fixed in the under side of the top 
of the stand holds the graduate firmly. 

Until the supply of reagent in the reservoir is exhausted, the appara- 
tus is clearly ready for continuous service after the filling of the 
siphon. . This, plainly, may be done either by applying pressure 
through T or suction at V, the lower stopcock being first closed. When 
used it is drawn to the edge of the work table, where the graduate pro- 
jects slightly, and the reagent may be conveniently delivered into the 
vessels destined to receive it.) As the level of the liquid in the reservoir 
falls, the rapidity of the flow from the siphon of course,decreases. 
Should the delivery become too slow, a force pump (rubber bulb with 
valve) may be used to restore the failing pressure. When this addition 
is made, it is convenient to attach a piece of rubber tubing with a 
pinchcock at T. It allows of quickly relieving the pressure within the 
reservoir. A third tube bent like 7, but having a small bulb in the 
outer shank, connects with the pump. ‘The bulb is filled with cotton, 
which filters the air forced through the tube. Where reagents contain 
solids in solution, it is usually necessary, to avoid the sticking of ni 








stopcocks, to clean them and the graduate directly after using, especi. 
ally when some time must elapse before the apparatus is again used, 

In some analytical work, it is desirable to be able to deliver |arger 
volumes (200 to 250 cc.) than is possible with the arrangement just 
described. This, however, is easily adapted to the work ‘indicated, 
The height of the stand remains the same. The reservoir has the same 
capacity, or may be larger, according to the demand made upvn its 
contents. M may be of somewhat larger diameter with advantaye ; it 
no longer acts as a siphon, and merely connects reservoir and me:isure, 
The measure with its increased capacity is much longer than be ‘ore, 
and is so placed that the outer end of M is above the level of the li uid 
in the filled reservoir. The upper stopcock may then be dispensed 
with, as the graduate is filled by means of the force pump and the flow 
of the reagent from M may be instantly stopped by opening the valve 
(rubber tubing with pinch cock) which is added at 7. This and the 
pump, conveniences in the form of the apparatus seen in the fizure, 
now become necessities. 

By substituting for the graduate a burette, an extremely practical 
combination is obtained for measuring small volumes accurately. M 
must be made higher and dips about 1-inch into the burette without 
being attached to it. A disk of soft rubber with a hole to allow the 
passage of the tube, closely covers the mouth of the burette. Further, 
a second clamp is needed to retain the burette in a vertical position. It 
grasps the neck of the bottle at one end and the burette at the other, 
and is a simple adaptation of a familiar form of clamp. The filling of 
the burette, as need hardly be remarked, is conducted exactly as de- 
scribed for the arrangement with the larger measure. 

This modification of Fig. 1 was devised for use in connection with 
the colorimetric determination of carbon in steel. It has so effectually 
aided in the work that it now seems almost indispensable. It is neces- 
sary for obvious reasons to do the work referred to in the draft 
chamber. When not in use, the appliance must be kept out of the way 
of other apparatus and work, usually back against the wall of the 
chamber, out of easy reach for service. The facility with which it may 
be moved to a convenient position when needed becomes here an 
especial advantage. 

II. FILTRATION. 

1. Filtering Apparatus with Automatic Feed.—For certain phases 
of the routine work of the technical laboratory, the necessary reagents 
require preparation in large quantities as an economy of time. This 
involves, as a rule, the filtration of solutions several liters. in volume. 
With the device seen in Fig. 2, readily constructed from materials al- 
ways at hand in the laboratory, such filtrations are rapidly executed 
with extreme convenience. Of the two bottles shown in the cut, the 
one on the right contains the unfiltered solution, while the other re- 
ceives the filtrate and carries the filter noticed in the funnel held by the 
rubber stopper in the neck of the bottle. The filter is of thick felt 
formed from paper or asbestos pulp upon a perforated porcelain filter- 
ing plate.' The funnel is about 4 inches in diameter and has a care- 
fully ground edge. For most purposes, a plate 1} to 2 inches in diam- 
eter will answer. Resting on the funnel with the filter is a second 
inverted one of the same diameter, also having a ground edge, and 
with a long stem bent to reach to the bottom of the bottle containing 
the solution to be filtered. A ring of soft rubber R, between the fun- 
nels, and their ground edges effectually secures an air-tight joint 
when external pressure is applied. It was first intended to use funnels 
with }-inch flanges as a means of fitting them together. The above 
simpler arrangement, however, as intimated, works perfectly. The 
end of the stem of the upper funnel has a lateral opening,’ obviously 
that the solution may have unhindered entrance. 

The preparation of the filter (making the pulps and forming the felt 
upon the plate) needs no explanation. When asbestos is used it should 
first be ignited. The fibers then become somewhat elastic and produce 
a spongy, rapid filter. The felts are usually three-eighths to one inch 
thick, according to the difficulty of the filtration, the thicker felts being 
used for the more obstinate cases. 

The filtration is begun, after placing the parts of the visitartinia as 
seen in the figure, by starting the filter pump. The bottle toreceive the 
filtrate and the space enclosed by the funnels, as a result, are partially 
exhausted of air. The external air pressure now being considerably 

1. O. N. Witt.: Ber. d. Chem. Ges., 1886, 918. This exceedingly useful form of filter in the 
preparative work of the laboratory, particularly the organic laboratory, whether it be de 
sired to clear a solution or collect a precipitate, has recently been used in my laboratory 
with advantage in certain quantitative work. By means of the pulp filter, tungstic 


hydroxide, for instance, a most troublesome precipitate to handle in large quantities, may 
be collected and washed with little difficulty. 


2. Made by blowing a bubble in the tube at. the desired point, rubbing it off, fusing 
the edge of the opening left, and cutting the tube through the center of the hole. 
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greater, the funnels are pressed forcibly: together. The solution to be 
filtered rises and flows upon the filter, the flow continuing only as fast 
as liquid is withdrawn ; the solution is thus automatically fed to the fil- 
ter. The apparatus requires no further attention until the filtration is 
complete. 

2. A Revolving Filter Stand.—This device is represented by Fig. 3. 
The tripod base carries a vertical steel rod about three-eighths of an 
inch in diameter and 8 inches high. Its free end is rounded and forms 
the pivot for the rest of the apparatus. This consists of a central column 
of brass and two disks of oak, each of three crossed layers. The column 
fits closely over the steel rod, and is 1 inch in diameter and 14 inches 
high. On its lower end is a broad flange to which the larger disk is 
attached. The disk is 19 inches iu diameter and 1 inch thick, including 
the rim which projects about } of aninch. The upper disk is 10} inches 
in diameter and 4 inch thick. It contains 15 tapered holes on the cir- 
cumferences, of an outer and inner circle, 12 in the outer and 3 in the 
inner. The holes are about 1} inch in diameter on the upper side of the 
disk. Screwed to its under side is a flanged brass collar with set screw, 
by which its height on the column may be adjusted. Both disks are 
well finished and protected against moisture by outside varnish. When 
in use, sheet rubber covers are placed on them as a further protection. 
At S isa swivel with aclamp. It serves to hold the rubber tube through 
which liquid is supplied from an elevated reservoir for washing the pre- 
cipitates and residues collected upon the filters. Through a small hole 
in the swivel at the base of the holder, the steel rod bearing the column 
and its disks may be oiled. 

The stand, as described, was designed especially for handling the 
large number of ammonium phosphomolybdate precipitates obtained 
from the phosphorus determinations of the steel works’ laboratory. 
The beakers are No. 1 Griffin’s and the funnels 2 inches in diameter. 
Three of the 15 beakers with which the stand may be used are placed 
upon the upper disk during the filtration. 


III. SOLUTION WITH THE AID oF Hear. 


1. Solution in Large Test Tubes.—In Fig. 4 is shown an apparatus! 
devised for use in the colorimetric determination of manganese in steel. 
The part of the process here concerned involves the solution of the 
sample in nitric acid, heating the solution to boiling, and the oxidation 
of the manganese it may contain to permanganic acid by continuing 
the boiling after the addition of lead peroxide. The samples are dis- 
solved in 10-inch by 1-inch test tubes, 8 solutions being made at once. 
The tubes are supported in a vertical position by a set of equi-distant 
clamps, modifications of a well-known form of spring clamp. They 
are of stiff sheet brass, as regards the jaws, and their shafts screw into 
a central cylindrical block of the same material. The whole revolves 
about the $-inch vertical brass rod of the tripod stand, and is supported 
by a similar block which may be fixed at any point on the rod by the 
usual set screw. Below the clamps are 8 Bunsen burners, radiating at 
angles of 45° from a short hollow cylinder which distributes gas to the 
burners. Their position on the axis is also adjustable. The burners 
are provided each with astopcock and chimney. The manner of attach- 
ing the chimney is shownat C. To protect the apparatus from the cor- 
rosive vapors to which it is constantly exposed, it is varnished with 
special care ; the polished brass parts with coach varnish, the iron base 
and copper chimneys with asphaltum varnish. 

By the above construction and adjustments, the solutions in the test 
tubes may be brought almost simultaneously to boiling, and further 
treated as already pointed out. To arrest the boiling of the solutions a 
slight movement of the set of clamps to the right or left suffices ; if it 
be desired to remove only a part from the action of the flames, the 
tubes are drawn up in the clamps as shown in two instances in the cut. 

2. Solution in Dishes, Beakers and Flasks.—A few remarks of ex- 
planation in connection with Fig. 5 will make plain the construction of 
the apparatus here referred to. A rectangular iron stand 9 inches 
high, 25 inches long and 18 inches wide, forms its framework. This is 
built of an upper and lower frame, joined by legs of 4-inch round bars. 
Low down on the legs is the lower frame, consisting of two end pieces 
through which the legs pass, and three similar bars at right angles to 
the end pieces. The bars of the frame are about 1 inch by ; in size. 
Its parts are substantially riveted together. Within slight limits it 
may be given a higher or lower position. Screwed into each of the 
longer bars are four Argand burners with 4-inch clay chimneys. The 
burners are connected by rubber tubing with the stopcock of the 1-inch 
brass pipe attached in front to the legs of the stand. The manner of 





1. Made by Messrs. Bullock & Crenshaw, of Philadelphia, to whom credit is due for the 
careful execution of the idea of the apparatus as conveyed in a somewhat crude sketch pre- 
pared during the hurry of remodeling and re-equipping a laboratory. The heating appara- 
tus shown in Fig. 5 was also constructed by the same firm. 








connecting the tubing with the burners is best seen in the case of the 
middle row. Through the pipe in front, from either end, and its stop- 
cocks, gas may be supplied to any one, part, or all of the burners. The 
Ist, 4th, 7th and 10th stopcock, counting from the left, connect with 
the rear row of burners; the 2d, 5th, 8th and 11th with the middle 
row, etc. 

The upper frame, above the burners, bears a loose asbestos pad, w hich 
forms the top of the stand. It is rimmed with sheet copper, and hag 
twelve 2-inch holes, each directly over a burner. Two cross bars in 
the frame, parallel to those in the lower frame, prevent a sagging of 
the pad. 

The feet of the stand are shod with rubber (stoppers bored partially 
through with a cork borer) for an apparent reason. 

To subserve the occasional cleaning and revarnishing to which the 
apparatus, used as it is in the corroding atmosphere of the draft cham- 
ber, must be subjected, the burners, as implied above, can be easily re- 
moved, and the gas pipe in front detached from the clamps which 
support it. Besides hastening solution, this device may also be used 
with advantage for certain evaporations and other operations whic! at 
once suggest themselves. 

The compactness of the apparatus, the ease with which the flames 
are perfectly controlled, due to the position of the stopeocks, and a 
definite plan in their connection with the burners, the varied applica- 
tion of which it is capable, and its convenient portability, combine to 
make it a most useful appliance in the laboratory. 

8. An Apparatus for Use in the Determination of Sulphur in 
Steel by the Evolution Method.—Although excellent forms of appar- 
atus have been proposed for the purpose indicated, a description of the 
combination shown in Fig. 6 is nevertheless undertaken, it seeming to 
the writer to have advantages which apologize for its addition to the 
already numerous list which might be compiled from the literature of 
the subject. 

That part of the familiar method for the determination, which the 
present apparatus was designed to execute, consists in dissolving the 
sample of metal in hydrochloric acid, and the passage of the gases 
formed through an ammoniacal solution of cadmium chloride. The 
contact of acid and metal results at first usually in a brisk evolution of 
gas. This, however, soon slackens, and is then restored to the desired 
moderately rapid rate by the application of heat. As the metal dis- 
solves, heating fails to maintain a steady flow of gas. At this stage of 
the process, hydrogen is forced into the flask in which the solution is 
now nearly completed, and next heated to boiling. Thé hydrogen 
serves (as need scarcely be remarked) a double purpose; the residual 
gases in the flasks are driven rapidly into the cadmium solution, and 
the liability (especially when the attention of the analyst must be di- 
vided among a number of simultaneous determinations) of the latter's 
“striking back” into the flask, during the boiling, is entirely obviated. 

The following references to the figure will make plain the relation of 
the parts of the arrangement shown by it to each other and the manip- 
ulations thus roughly sketched. 

The 250cc. flasks F, in which the metal and acid are brought in con- 
tact, stand upon a light iron table 9 inches high, 7 inches wide, and 23 
inches long. The top of the table is of asbestos board as in Fig. 5; 
under each flask, there is a 2-inch hole through which, obviously, heat 
is applied to the flasks from the burners below. A stopcock at one end 
of G enables the regulation of the supply of gas to all the burners. It 
is, however, essential for apparent reasons, to be able to perfectly con- 
trol the supply to each burner separately. This has been effected, not 
by the use of the customary stopcock, but by a slight modification of the 
interior mechanism of the burner. This may be seen by unscrewing 
the stem at the milled ring. In the center of the circle which forms the 
inner end of the stem, is an }-inch opening, and at the circuwference 
is a pinhole, both for admitting gas to the crown of the burner. When 
the parts (stem and crown) are in place, a t-inch disk faces the end of 
the stem, and is adjustable, in regard to its distance from the end, by 
means of the threaded shaft to which it is attached or, more accurately, 
of which it is a part. The shaft itself is shifted toward or from the end 
by the key underneath the crown. The motion toward the end at its 
limit brings the disk in contact with it, and more or less perfectly closes 
the larger opening ; the pinhole being beyond the circumference of the 
disk remains open. 

This construction does not admit of the required perfect control of 
the gas supply to the individual burner. The smallest quantity of gas 
that may-enter produces generally too large a flame when little heat is 
needed, and the pinhole prevents entirely cutting off the supply. This 
difficulty is resolved and the burner completely adapted to the present 
purpose by merely closing the pinhole and placing a circular washer 
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of soft leather, with a small segment removed, on the disk. If the 
crown and stem be now screwed together, the washer is compressed 

"between the disk and the end of tha stem, tightly closing the remaining 
opening in the latter. Unscrewing the parts but slightly, relieves the 
pressure and renews communication between the stem and the crown. 
The manner of manipulation with the burner thus modified is plain, 
Additional comment is unnecessary. 

The pipe G is strapped to the flat bar supporting it, by strips of brass 
fastened with screws, and is therefore readily detached. The bar is at- 
tached to the legs of the stand in the manner described for those carry- 
ing the burners in Fig. 5, and is also adjustable as regards its level. 
Four spring clamps projecting horizontally from the brass rail R hold 
the flasks securely in their places. The rail is screwed to the stand 
underneath the top frame. R further has two vertical clamps J similar 
to those just mentioned. They grasp the glass tube H, which is closed 
at one end by a rubber cap and connected at the other with a hydrogen 
generator. Through H hydrogen is distributed to the flasks. For this 
purpose there is a short branch opposite each flask. The neck of the 
flask is closed by a rubber stopper, through which pass three glass tubes. 
One of these, h, is connected by rubber tubing with the branch to 
which attention was called, and reaches to the bottom of the flask. 
The lower end is drawn out and bent upwards slightly. By means of 
a compressor, the rubber tubing making the connection may be opened 
or closed as desired. The dropping funnel J, for introducing the acid, 
has a wide-mouthed bulb large enough to contain the whole of the acid 
required for the solution ; the stem holds a column of acid capable of 
more than overcoming the resistance offered by the solution in the 
cadmium chloride tubes, the 10 by 1-inch lipped test tubes, A. The 
tube HZ with two bulbs conducts the gases generated in the flask into 
the cadmium solution in A. The test tubes stand, in the rack S, upon 
a pad of sheet rubber. 

Economy of space, the ease, nicety, and rapidity of manipulation 
possible with it, and the ability to use the device wherever the little 
space occupied by it may be found in the draft chamber, are its practi- 
cal features. Where a large number of determinations must be made 
at one time the number of stands may be correspondingly increased and 
controlled by one operator. 








Opinion of Justice Romer, in the Matter of the Validity 
of the Coze Patents. 
Roar Oe 

The following summary of the opinion of Chief Justice Romer, of 
the English High Court of Justice, Chancery Division, in the matter of 
the Automatic Coal Gas Retort Company, Limited, v. the Mayor and 
Corporation of Salford, is from the Journal of Gas Lighting: 

Justice Romer proceeded to give judgment. He said that, in his 
opinion, the plaintiffs were entitled to succeed. He thought the inven- 
tion of the patentee was a novel and a very useful one, and was un- 
doubtedly good subject matter for a patent. In substance, it was for 
new apparatus for making gas from coal. It could be applied for anal- 
ogous purposes ; and accordingly the claim was for ‘‘ improvements in 
retorts for the distillation of gas from coal and other matters.” But 
undoubtedly the chief object of the patent was the manufacture of gas 
from coal. Now, prior to the date of the invention, the system in use 
was one in which the retorts were placed horizontally. This position 
was adopted because it was very important, in the manufacture of gas, 
that the coal at the bottom of the retort should be lying substantially on 
the level, and be not too deep, so that there would be sufficient room 
for it,when heated, to expand, and yet leave sufficient space for the gas 
to pass off to the top of the retort. With horizontal retorts, the system 
of charging and discharging them was a very laborious one, and, as he 
gathered, required considerable skill on the part of the men who were 
intrusted with the duty. It required several men to do it, and it was 
comparatively slow work. The patentee’s apparatus, or system, de. 
pended upon this: He took a retort at an angle approximating to that 
which he called the ‘tangle of repose.” As to this, he (the learned 
Judge) did not think there was much difficulty in seeing what the pat- 
entee meant. He meant at such an angle that when the coal was al- 
lowed to fall from the truck into the bent charging mouth, it would en- 
ter the retort at a certain velocity, and then distribute itself in a practi- 
cally even layer over the bottom. As the coal entered, it went down 
the retort, and reached the stop which the patentee pointed out was to 
be used. It then impinged upon it, and the retort became charged with 
a layer of coal which was sufficiently level, and of the right height to 
be capable of being dealt with in the ordinary way. The advantages 
of the system were these: In the first place, it dispensed with labor, 
and was much cheaper than the usual method ; secondly, the charging 





was substantially automatic, and the discharging was effected with 
great rapidity owing to the angle. The patentee showed a great many 
detail ways of carrying out his invention. Among other ordinary 
things he mentioned were the employment of hoppers for certain pur- 
poses, a movable shoot, and shoots of different shapes. The worth of 
the invention was shown by his system, from the time of its coming 
into use, practically entirely superseding the old one; and accordingly, 
so valuable was it, that, as usually happened in inventions of this kind, 
from time to time numerous modifications and improvements had been 
made. Some of these were for the use of movable shoes and baffle 
plates, to steady the supply of coal to the retort ; and there were vari- 
ous devices for making the supply constant and regular, for diminish- 
ing the drop, and for slightly increasing the angle of the retort referred 
to in the specification. 

So valuable was Coze’s original invention, that many of these modi- 
fications had become so important as to deserve patents being taken 
out for them separately. To his mind, the novelty of the patentee’s 
invention was very clear. Never before the date of the patent had any 
such apparatus or system been used for distilling gas from coal or any 
other heated matters. When the alleged anticipations were examined 
carefully, they were found to be in reality not anticipations. All they 
showed was shat inclined retorts had for some purposes been used 
prior to the date of the plaintiffs’ patent. He would refer to one or 
two of the important anticipations. He might say generally with re- 
gard to them that none showed how to produce on the bed of the retort 
an even distribution of coal or other substance, or considered or had 
regard to the advantages obtained by the patentee’s invention. Take 
Newton’s specification, for example. 

In this case, the angle of the retort was substantially different from 
Coze’s ; it was about 45°. Coze’s system was not only not shown, but was 
evidently not known to Newton; and certainly from him no one would 
be led to Coze’s invention. Newton’s invention would not, to his 
Lordship’s mind, work on Coze’s system, and would not produce such 
a layer of coal as was required for the purpose of manufacture accord- 
ing to the method of Coze, and generally adopted. As to Griffith’s 
patent, which referred to the case of a retort used for the purpose of 
oil extraction, there the system of having an even layer was not re- 
quired at all, nor was Cuze’s system pointed out in the slightest degree. 
Griffiths had, in fact, a horizontal retort with a slanting supply, and 
in no sense could it be called an anticipation of Coze’s invention. To 
pass on to Carey, whose apparatus was for calcining bones, that was a 
system where no uniform layer at the bottom was required. It was 
not pointed out by Carey; and it was sufficient for him (his Lordship) 
to say that there was not the slightest indication of Coze’s system— 
nothing in it which would lead anyone knowing Carey to the view of 
Coze’s system for the distillation of coal. The angle of 323° was used 
by Carey for very different purposes. He wanted it for the re-burning 
of charcoal. With regard to Wilson, he need only say that the angle 
he had tried was clearly one wholly outside Coze’s invention. It was 
something under 60°, and that was about the angle he had shown in 
his drawings. No layer at the bottom of the retort was pointed out, 
nor was Coze’s system in the slightest degree anticipated. Moreover, 
in his opinion, it would not work ; and certainly it would not doso for 
the patentee’s system. 

With regard to Carpenter’s specification and his paper in the Jour- 
nal of Gas Lighting, his invention was a very different thing from 
that of Coze. It was not only not the Coze system, but it would not 
have led to that system. Indeed, it was practically obvious that it 
would not ; for, though Carpenter’s invention was known many years 
ago, and was tried for a certain period, it soon fell into disuse, and no 
one was every led by it for one moment to anticipate Coze’s invention. 
In Carpenter’s system, the coal was really made to enter the retort by 
pressure of screws, so as to cause a continuous motion. It had nothing 
to do with an automatic retort or the Coze system of charging. He 
thought, therefore, it was abundantly clear that were was no anticipa- 
tion of Coze’s invention ; and in his (Justice Romer’s) opinion, his 
specification was sufficient to enable any person desirous of doing so 
to carry it out. The defendants said that the invention as set forth in 
the specification would not work so as to be a practical success. Upon 
this point there had been evidence of a somewhat conflicting nature. 
To his mind, taking Fig. 1 alone, which was the patentee’s primitive 
invention, it could be worked, but not so usefully or successfully, 
especially when a coal of mixed size was employed, as when the inven- 
tion was used in connection with the other details. The patentee had 


really taken great care to explain in his specification the objects he de- 
sired to effect, and the means of effecting them ; and he (his Lordship) 
thought it was not expecting too much for him to anticipate that there 
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would be reasonable skill and care on the part of the workmen to carry 
out his invention. The special ground taken by the defendants’ objec- 
tion to Fig. 1 and the patentee’s invention generally, was that it would 
not produce a good even layer of coal when they took the extent of fall 
of the shoot shown in the specification, and the angle of the retort (that 
shown in Fig. 1 was approximately 29°). But it was perfectly clear 
that they could, if reasonable care was taken in seeing that the coal 
left the truck not in a great rush or slowly, but in substantially a con- 
tinuous stream, practically carry out the patentee’s invention so as to 
be very useful and a substantial success. Among other evidence 
which supported the defendants’ view, he bore in mind what Mr. 
Swinburne said. He stated that it would be perfectly easy to secure a 
continuity of supply if it was seen to be desirable to have it. He (his 
Lordship) could not think that the desirability of having a continuity 
of supply from the wagon was something which was not obvious, and 
which ought to be specially referred to in the specification. Look at 
the care that was taken by the patentee to show what the result was. 
For example, he said there were many things to be considered. The 
angle of the retort, the velocity of the coal, the friction arising 
from the floor of the retort, the size of the coal, and so on. He 
specially referred to the portions of the complete specification set forth; 
and he need not refer to them in his judgment. He found, as a matter 
of fact, that the desirability of this particular supply of coal struck 
most people who had practically to work out the patentee’s invention. 
And the evidence of Mr. Paterson was very noticeable, that he took 
Fig. 1 and worked it, and found that the charge was in every respect 
satisfactory. Asa matter of course, he took care that his workmen 
should supply the coal in suitable sizes. He thought, indeed, every- 
body knew that, in order to ensure success, care should be taken as to 
the way in which the coal was supplied to the shoot. 

With regard to the special difficulty in Fig. 1, it really concerned the 
shoot being built round by brickwork. The effect of this was that the 
heat had a tendency to block up the mouth of the shoot, by reason of 
the accumulation of tarry matter. No doubt this drawback did inter- 
fere with the value of the invention. But such a disadvantage ought 
to be set off against the advantages derived from the system. Because 
of it, he could not hold that the invention was wholly bad. Some 
people might prefer to use Fig. 1 in spite of its disadvantages. It there- 
fore appeared to him that this objection on the part of the defendants 
failed. He had already pointed out that the invention worked better 
and more successfully with the other arrangements as shown in the 
specification, such as Fig. 14, and more especially with the improve- 
ments and modifications he had already indicated. But the fact that 
the invention, as now practically used, was the one with the subsequent 
modifications did not prove that the original invention was not useful ; 
and the use of it with modificationsdid not enable the user to say he had 
not taken the benefit of it and infringed. It was said that the angle of 
repose of coke was, asa rule, slightly greater than that of coal, and 
that the angle of repose of coal would not enable the coke to be got 
out. But the difference of the angie between coke and coal was not 
very great ; and practically, if they had such an angle as the patentee 
pointed out was useful for the purpose of charging, it would be so for 
the purpose of discharging also. 

It was further said that the patentee only pointed to an angle of 29°; 
or, at any rate, not to a greater angle than this. But the patentee, in 
his specification, showed what he was thinking of. He had the inclined 
retort ; and he wished to have the coal entering at the top of it with 
some velocity, to be caught by the stop, and then accumulated ; and he 
wanted his angle to be such as to have these advantages. They could 
work the patentee’s invention with an angle slightly above or slightly 
below the 29° mentioned in the specification. He had taken care not to 
limit himself to one hard-and-fast angle ; but he pointed out that it was 
approximately that of repose. It was said that Newton’s arrangement, 
with an angle of 32°, was practically the same, with not so big a fall. 
Very likely this was so. But substantially the patentee’s invention was 
still there. He therefore held that the objections to the patent failed ; 
and it only remained for him to consider the question of infringement. 
If they once looked at the defendants’ model apparatus, and saw how it 
worked, the thing was atan end. They had made, he admitted, im 
provements in the details of carrying out Coze’s invention. They might 
be useful modifications and improvements ; but when the apparatus 
was looked at, it appeared to him impossible to say that they had not 

adopted the plaintiffs’ system. In his opinion, they had done so. The 
defendants’ apparatus was nothing more than the plaintiffs’ system, 
with modifications. It would never have come into operation if it had 
not been for the patentee’s invention. Their angle was 32°; but it was 
clear that this was not outside the invention. In addition to having a 





slightly increased angle, the defendants had a very modified drop. The 
velocity with which the coal went into the mouth of the retort from the 


defendants’ shoot was less than it was in the arrangements shown jp ° 


the patentee’s Fig. 1; and he had no doubt, as he had said, that the de. 
fendants’ modifications were very useful for the purpose of regulating 
the velocity of the coal, according to its size, so as to insure its being 
more evenly distributed over the floor of the retort. But the defendants 
had taken the whole of the patentee’s real invention ; and all their in- 
vention fell within Claim 1. They took the system and carried it out 
according to the details, subject to certain modifications. It was at. 
tempted to be suggested by some witnesses that in the defendants’ ar. 
rangement there was no fall of the coal into the mouth of the retort, 
but such a suggestion was really absurd. There was such a fall, effected 
substantially in the same way by the operation of gravity, for the pur. 
pose of getting a certain velocity upon the coal, so as to allow it to fall 
down the retort, and form an even layer at the bottom. It appeared to 
him, therefore, not only thatthe patent was valid, but that the defendants 
had infringed it. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 


—_j» ——_ 


Mr. Cart H. GrarF, writing to the JOURNAL, from Lawrence, Masgs., 
under date of the 8th inst., says : 

To the Editors AMERICAN Gas LIGHT JOURNAL: I cannot allow your 
criticism, in the JourNAL of April 5th, on my paper on the ‘‘Extraction 
of Ammonia from Spent Oxide,” to pass without a word, as I fear you 
have gained a wrong impression in regard to the object of the process 
described in my paper, as well as to the practice in vogue in the works 
with which I am connected. 

As I understand your criticism, you believe that the oxide of iron is, 
in the case referred to, called upon to extract part or all of the ammonia 
present in the gas, instead of removing this impurity by proper appara- 
tus before the gas reaches the purifiers. If this were so, the process 
undoubtedly would be of questionable value ; but these are not the con- 
ditions, as, with us, the gas is properly cooled, scrubbed and washed, 
and yields a fair return of ammoniacal liquor per ton of coal before it 
reaches the purifiers. 

I do not believe there is a gas works where all the ammonia is ex- 
tracted from the gas before it reaches the purifiers, and it is this am- 
monia that passes the washer and is taken up by the purifiers that the 
process described in my paper would recover. Dr. Lunge, in his work 
on ‘‘Coal Tar and Ammonia,” speaking of obtaining gas liquor from 
the bydraulic main and the scrubber, adds, ‘‘Some more of the am- 
monia condenses in the oxide of iron purifiers, and is hence contained 
in the spent oxide.” Ina table by Dr. Arnold, showing analysis of 8 
different samples of spent oxide, we find that the average ammonia 
contained in the samples is .95, or nearly 1 per cent. Allowing that 1 
bushel of oxide of iron will purify 120,000 cubic feet of gas, and that 10 
grains of ammonia are deposited in purifiers for every 100 cubic feet 
passed, we would have in a bushel of spent oxide ammonia equal to7 
gallons of 10 ounce liquor, or nearly one third of what would be yielded 
by 1 ton of coal. 

All the ammonia in the spent oxide is in the state of fixed com- 
pounds, which remain in the oxide just as free sulphur does, and will 
not leave it, unless subjected to considerable heat or to washing. The 
process of extracting the ammonia would ordinarily be used once in 
two or three years ; but it is one that I feel sure it would pay anyone to 
use before disposing of his spent oxide. 





Mr. C. M. WitLiams, Superintendent and Secretary of the Butte 
(Montana) Gas Light and Coke Company, informs us that the follow- 
ing schedule of rates became operative on the Ist inst.: 

Monthly Consumption. Gross, per M, ° Net, per M. 
1,000 to 5,000 cubic feet $2.25 
5,100 to 8,000 “ 2.20 
8,100 to 12,000 2.124 
12,100 to 16,000 2.074 
16,100 to 20,000 ‘ 2.00 
20,100 to 25,000 oe * 1.95 
25,100 and over 1.874 
The discount time expires on the 10th of the month, and no bill will be 
rendered for a month’s consumption of less than 400 feet, which, of 
course, will be billed at the gross rate. The former gross rate was $3 
per 1,000. 


SrcreTaRy ALDRICH says that the Spokane Falls (Wash.) Gas Light 
Company will expend the sum of $20,000 this year in main extensions. 
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PresipeNT Kinaspury, of the Corning (N. Y.) Gas Company, has 
determined to engage in the supply of incandescent electric lights. 





Tue plant and franchises of the La Crosse (Wis.) Gas Light Company 
have been purchased by the local Edison Electric Light Company, 
which concern thus secures control of the central station artificial 
lighting of La Crosse. 








Ar aspecial meeting of the Board of Directors of the Cambridge | 
(Mass.) Gas Light Company, called last month for the purpose of adopt- 
ing a minute to the memory of the Company’s late Treasurer, the fol | 
lowing resolutions wer2 adopted : 

Resolved, That the Directors of the Cambridge Gas Light Company | 
desire to record their high appreciation of the character of Adolph | 
Vogl, our late Treasurer, so suddenly taken from us. By his ever | 
faithful and devoted attention to the duties of his office for more than 
10 years past, by his strict honesty, and his courteous treatment of those 
with whom his official position has brought him in contact, he has | 
richly earned the respect and gratitude of the public, and especially of 
the Directors and stockholders of this Company, for whose irterests he | 
has so successfully cared. 

Resolved, That the sympathy of the Directors is hereby tendered to 
the bereaved family, and that in token of our respect the Board of Di- 
rectors attend the funeral. 

Resolved, That these resolutions be entered on our records, and a 
copy be forwarded to the family of the deceased. 





Toe D. M. Steward Manufacturing Company, of Chattanooga, 
Tenn., write that they have sold 1,000 gross of their special burners to 
one New York city gas company in the past year. They also report | 
many inquiries from all the large cities—the orders for lava tips being | 
especially noteworthy. 





THE Boston Traveler saysthat the Attorney-General of Massachusetts 
has decided that fire insurance companies cannot do an insurance busi- 
ness upon any other class of risk than fires. For some time insurance 
companies in Massachusetts have been attaching a rider to the policies, 
which reads about as follows: ‘‘ This policy shall cover loss or damage 
by explosion to the property, whether fire ensues or not.” Recently the 
State Fire Insurance Commissioner, Mr. Merrill, asked the Attorney- 
General as to whether in his opinion the companies could legally issue | 
such policies, and, as above stated, his reply was in the negative. 





Last Friday afternoon Mrs. Sarah T. Rorer, of the Philadelphia 
Cooking School, gave a demonstration lecture on cooking by gas, in the 
Music Hall of the Harlem Opera House, 209 West 125th street, under 
the auspices of the Consolidated Gas Company. Mrs. Rorer, in her us- 
ual capable way, ‘‘ demonstrated ” to the perfect satisfaction af a large 
and intelligent audience how easily a ‘‘simple lunch” could be pre- 
pared with gas as the fuel. The lunch consisted of: Soup maigre ; 
panned chicken ; bread pate ; strawberry roll. The lecture last Friday 
was the first of four which Mrs. Rorer is under contract to the Consol- 
idated Company to deliver this season. 





Ex CONGRESSMAN BENJAMIN Dean, formerly prominent in the 
affairs of the South Boston (Mass.) Gas Light Company, died at his 
home, 935 Broadway, South Boston, on the morning of the 9th inst. 
He was in his 73d year. 





THE executive management of the Kansas City, Missouri, Gas Com- 
pany is as follows: Directors, M. J. Payne, R. M. Snyder, H. J- 
McGowan, J. Crawford James, J. T. Holmes, Thomas Dolan, George 
R. Turnbull, Joseph Bushnell, Samuel T. Bodine and Randal Morgan; 
President, M. J. Payne; Vice-President, J. Crawford James ; Secre- 
tary, R. Macmillan ; Superintendent, George S. Clarke. 





THE business headquarters of the Springfield (Mass.) Gas Light Com- 
pany will hereafter be located in the Nayasset Club building on State 
street. The Company will maintain a full line of gas cooking and heating 
appliances, etc., in the new quarters, which are very eligibly located 
in the center of the business section of the city. 





A CONTEMPORARY, in alluding to the changes wrought by politics in 
the office of Inspector of Mines, State of Kentucky, has this just men- 
tion of the situation ; ‘‘Mr. G. W. Stone has been appointed State In. 
spector of Mines, of Kentucky, by Governor Bradley, tosucceed Mr. C. 
J. Norwood, whose term has expired. Mr. Stone is known chiefly as a 
lawyer and politician, and has no practical knowledge of the duties of 





his new office. Mr. C. J. Norwood, who retires from the position after 





a service of 13 years, has been a most competent and efficient inspector, 
and was displaced for political reasons only. He was well fitted for the 
inspector’s work by previous experience, having done much practical 
work in mines and served for several years as assistant on the Missouri 
Geological Survey. His retirement will be a serious loss to the miners 
and mine operators of the State.” 





THE Worcester and Marlboro Street Railroad Company, of Worces- 
ter, Mass., is erecting at Northboro, Mass., a new power station. The 
engine room is 55 feet wide and 63 feet long, and the boiler room is 45 
feet in width by 40 feet in length. The roof, which is to be of gravel 
on plank, is to be supported by steel trusses. Messrs. Cutting & Bard- 
well, of Worcester, Mass., are the general contractors for the work, and 
the steel work will be constructed by the Berlin Iron Bridge Company, 
of East Berlin, Conn. 


THE plant of the Spring City Gas Company, of Royersford, Pa., is to 
be sold at public sale on the 1st prox., a court order for the sale having 
been issued to Mr. William Rennyson, theassignee. Possession of the 
works will be subject to the balance of a lease for 20 years, held by Mr. 
Joshua J. Nix. The bonded indebtedness is close to $4,500. 








Messrs. A. M. Graham and J. W. Hinman have purchased a con- 
trolling interest in the Clyde (N. Y.) Gas Company, and will make 
much needed improvements on the plant. 





Tue Directors of the Amherst (Mass.) Gas Company have declared a 
semi-annual dividend of 3 per cent. 





THE United Gas Improvement Company is building for the Saratoga 
(N. Y.) Gas, Electric Light and Power Company two sets of standard 
double-superbeater Lowe water gas apparatus of 800,000 cubic feet daily 
capacity. All of the old types of water gas apparatus formerly used by 
the Saratoga Company will be dismantled. 





THE Carson City (Nevada) Coal Gas Company has discontinued the 
manufacture of water gas. 





A CORRESPONDENT says that Mr. William H. Swindell, the Superin- 
tendent of Lamps and Gas, Baltimore, Md., has prepared in pamphlet 
form the law regarding the testing of gas meters in that city. The 
pamphlets were prepared to simplify replies to the complaints made to 


| the Superintendent by those who declare that the gas meters on their 


premises are registering inaccurately. 





THE protracted gas war at St. Joseph, Mo., is said to be at an end. 
The settlement was effected through the purchase of the plants and 
franchises of the St. Joseph Gas and Manufacturing Company and the 
St. Joseph Light and Fuel Company by an Eastern syndicate, which 
will reincorporate under one management the properties named. 





AT an auction sale on the Louisville Board of Trade, 325 shares of 
stock in the Louisville (Ky.) Gas Company were sold at an average 
price of 90 per cent. The figure is at least 15 points less than its real 
worth. 





AT the annual meeting of the Montreal (Canada) Gas Company the 
officers’ reports showed that two semi-annual dividends of the usual 
amount had been declared ; that 114 miles of mains and services had 
been laid; that 900 services were put down ; that 1,235 meters (of which 
711 were of the prepayment type) were installed, and that 466 gas cook- 
ers and 203 heating appliances, etc., had been put in service. Out of an 
authorized issue of $500,000 4 per cent. bonds, $350,000 had been sold at 
par, which the report cited was the highest price ever realized on a sim- 
ilar bond in Canada. The working account for the year, from Febru- 
ary 29th, 1896, to February 28th, 1897, on the debtor side, aggregated 
$391,365, and a credit of $716,285. The balance sheet showed to credit 
$4,265,616, and on the debtor side, $1,255,616. 





A CORRESPONDENT at San Francisco forwards the following clipping 
from the Chronicle of that city, dated the 7th inst.: ‘‘ Patrons and 
those having any dealings whatever with the distributors of gas and 
electricity have made their last calls at the time-honored but incon- 
veniently located, offices at First and Natoma streets, and 229 Steven- 
son street. Hereafter all business will be conducted at the handsome 
office building just completed at 415 Post street. To the harrowing 
effect of a grievance which must be told, and the depression which 
accompanies the payment for gas when burned through a 5-foot 
burner instead of the modest 3-foot, will not be added the vexation of 
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spirit which attends a trip from the Western 
addition to that section of the city which was 
centrally located 40 years ago, and to which 
railroad companies have not especially direct- 
ed their attention. Now it will be a privilege 
to pay bills, large and small, for the new 
building has the benefit of every invention 
devised for comfort, and may be reached by 
the system of transfers from every point in 
San Francisco. This move brings promin- 
ently into evidence the consolidation of the 
two great interests, the Edison Light and 
Power Company and the San Francisco Gas 
Light Company, which was effected in Janua- 
ry last, after a year of consideration and nego- 
tiation. Until now the identity of the old Com- 
panies, as far as the public was concerned, was 
as distinct as in the years past. Each has been 
called by its designating name. From this on 
consumers will be impressed with the fact that 
they are dealing with the San Francisco Gas 
and Electric Company. But this change, which 
accentuates the new regime, will simply be re- 
newing old acquaintance, for in the consolida- 
tion a very-large percentage of the old officials 
and clerks have simply been readjusted. Jo- 
seph B. Crockett, late President of the Gas 
Light Company, and now executive officer of 
the combine, will be found on the first floor of 
the new quarters, Close to hand will be his 
Secretary, W. G. Barrett. All other officers 


and officials of the gas and electric interests 
will be found on the three upper floors, which 
are made comfortably accessible by an eleva- 
tor. The basement apartments have been giv- 
en to the gas stoves. Here every possible ad- 
justment of these comforts for cooking and 
heating will be found. As an argument to 


show the possibilities of gas and electricity, 
these forces are used in numberless devices 
throughout the building, exemplifying their 
beauty, utility and comfort. All the plants 
will remain where they have grown through 
many years, the new building representing the 
official life only of these great enterprises.” 








Distribution of Temperature in 
Geissler Tubes. 





Mr. R. W. Wood has been measuring the 
temperature in different parts of the discharge 
in a Geissler tube. The results of his observa- 
tions are published in the Physical Review 
(November-December, 1896). A special design 
of bolometer was used for making the measure- 
ments. The sensitive part of the bolometer 
consisted of a loop of wire supported inside the 
tube on the end of the rod, which passed down- 
wards through a column of mercury to the 
outer air. The loop could thus be moved up 
and down the tube to any point between the 
electrodes. The terminals of the loop were, of 
course, on the outer end of the rod. It was 
found possible to draw curves showing the 
temperature at all points between the two elec- 
trodes. In the unstratified anode light, the 
temperature was nearly constant for the greater 
part of the column, rising to a maximum near 
the middle, and falling off as the dark space 
was approached. The maximum was usually 
found when the light was on the point of stra- 
tifying, and sometimes at higher pressures. 
On nearing the dark space a decrease of tem- 
perature was always observed. The tempera- 
ture dropped very suddenly on leaving the 
anode light, reaching « minimum near the 
middle of the dark space, a rapid rise to a 
maximum taking place when the blue negative 
light was entered. In the stratified anode 
light the temperatnre curve assumes a wavy 
form, the light disks being warmer than the 
dark spaces between them. The dark space in 
front of the cathode was explored in a tube at 
a pressure of 0.1 mm. On entering the dark 
space the curve falls somewhat abruptly to a 
minimum, and then rises again rapidly as the 
cathode is approached. If the electric energy 
consumed in the tube is wholly converted into 
heat, Mr. Wood's experiments indicate a steep 
potential gradient in the negative light, a 
medium gradient in the positive light, and an 
easy gradient in the dark space, a result which 
agrees with what is already known. 








Liquid Ammonia from Gas _ Liquor. 





The London Journal ‘‘ notes” that a great 
part of the gas works ammonia which was at 
one time worked up to a highly saturated 
solution for refrigerating purposes has been 
superseded by the liquefied ammonia gas which 
comes on the market in iron cylinders. This 
ammonia, being in the highest possible state of 
concentration, is used in ice making machines 
without further treatment. Aspersions have 
recently been cast on its purity ; and to combat 
these, Dr. H. Bunte and Dr. P. Eitner, of 
Carlsruhe, devised an analytical method for its 
examination, which is described in the Journal 
fiir Gasbeleuchtung. Itis based on the evapo- 
ration through weighed potash drying tubes of 
a carefully weighed amount of the liquid am- 
monia. Notwithstanding statements—doubt- 
less based on inexact analyses—that the com- 





mercial article contained large quantities of 





TT, 
—— 


water, these investigaturs found only 0.49 per 
cent. of impurities in a sample from one of the 
largest producers. The impurities consisteq 
partly of organic substances, so that the actual 
amount of water was very small indeed, By 
the ordinary process of liquefaction, the am. 
monia gas is carefully dried by quicklime 
before it is compressed, and water is scarcely g 
likely impurity of the liquid. 








The Market for Gas Securities, 





The feature of the week in the trading in 
city gas shares was Mutual, which, on an jp. 
quiry for a round lot of 100 shares, advanceg 
to 250 bid. East River commonalso more than 
held its own, 57 being freely bid for it last 
Thursday. The other city gas shares were 
rather neglected than otherwise, although the 
figures in all were about at the level mark a 
week ago. Consolidated sold at 161%, and 
closed (Thursday) at 160 to 1613. The well de. 
fined belief is that the graded bill will become 
law, although no positive statement to that ef. 
fect can be made now, no matter what the 
‘*contractors”’ say respecting it. It is, how- 
ever, a perfectly safe thing to assert, in case the 
bill is ratified in the Assembly, and is transmit- 
ted to Mayor Strong, that if he should return 
it with his objections to Governor Black, the 
Legislature meanwhile having adjourned, the 
Governor will undoubtedly sign it. The Goy- 
ernor has shown so far a clever, clean percep- 
tion of the rights respectively inherent to “the 
people” and the corporations. Our strenuous 
advice to those who look to our market report 
for guidance in any measure is to purchase 
Consolidated, Mutual or Brooklyn Union, at 
** the market.” 

Brooklyn Union, on realizing sales for spec- 
ulative account, declined to 1034, but the 
shares should on merit sell at least as high as 
the bonds, which are 111} to 112. Chicago gas 
is enjoying a period of activity that causes 
many to think that some of the old-time oper. 
ators therein are again in the swim. If such 
is the case we will have to keep quiet. Bay 
State, through a rather queer sort of manipula- 
tion, sold down to 8 Thursday. It is reasonably 
cheap at 15, for no sane individual has any 
license to believe that the Boston Gas Com- 
pany can be held responsible for the damages 
that are to be paid in consequence of the recent 
disastrous gas explosion there. The conduit 
contractors and the street railroad folks will 
have the satisfaction of dividing these losses. 
The general list shows no particular change. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wat St., New York Crry. 
APRIL 19. 
= All communications will receive particular attention. 


= The > quotations are based on the par value 
of $100 per sha 


N. Y. City Companies. Capital, Par. Bid. Asked. 
Consolidated......ssecsesess $35,430,000 100 160 161% 
Comtael .vicocccevcrcccevesses 500,000 50 195 és 

S - BOtD .cccocvcccccese 220,000 ia 100 
ES an iccckisontstes 4,000,000 100 210 
Bonds, 68. ......seeeseee 1,000,000 1,000 105 


2,300,000 1,000 i . 
658,000 .. 108 112 





Metropolitan Bonds ....... 
Mutttal,..ccccccccccccccceces 8,500,000 100 =. 250 
RD iiebensccagened 1,500,000 1,000 100 102 
Municipal Bonds.,.......... 750,000 . ee i 
MOPEREED 2. ccccsccccvesccces 150,000 50 85 
” Bonds, .cccccss seve 150,000 1,000 ee 98 
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New York and East River.. 5,000,000 100 57 = BiG GAS WORKS APPARATUS AND GAS GOVERNORS. 
Preferred 7 ah ahs tage 9,000,000 100 Me © CONSTRUCTION. Connelly Iron Sponge and Governor Co., New York City 623 
Bonds 1st 5'8...++-++++4+ 8,500,000 1,000 107, 108 | Sames R. Floyd & Sons, New York City..........+..+++- 682 | Isbell-Porter Co., New York City........0....c...eseeseee 630 
* 1st Com. 5'8..+++4- 1,500,000. 9994 10046 | “ontinental Iron Works, Brooklyn, N. Y.............---. 680| The Wilder Mfg. Co., Phila, Pa ............. abi enaig Oe 
Richmond Co., B.1.....0004 48,680 BO. | Defy & Fowler, Phile., P@....cccccccccees sseeseeeseeeess O88 B.D. W60d & Co., Phil, PA....ccccccessccssccccocerecee 630 
Bonds......, 100,000 1,000 ey ‘+ | Kerr Murray Mfg. Co., Fort Wayne, Ind ......... .. 628 
Standard....erersereereeeees peoonnd 100 st % Stacey Mfg. Co., Cincinnati, Ohio...........0..--++ -» 681 SELF-SEALING MOUTHPIECE DOORS. 
Preferred...erseesereese 5,000) 100 114-116 | Bartlett, Hayward & Co., Baltimore, Md............+++++ 629 | Isbell-Porter Co., New York City........s00.-..-e0000++. . 630 
Bonds, 1st Mortgage, 5's 1,500,000 1,000 11134 1186 | Davis and Farnum Mfg. Co., Waltham, Mass............. 628| Continental Iron Works, Brooklyn, N.Y...... Sas alee 630 
YOnKCTS .sevevsesssrecereees  S0H,650 G0 180. RD. Wood & Co., Phils, P&........scessesssercecceceees 680] G. Shepard Page's Sons, New York City.............. oe. 681 
Out-of-Town Companies. preg er os wre City. ..cssecesereeeess Pe Logan Iron Works, Brooklyn, N. ¥.....seceseseseseeeees 682 
Brookiyn Union .. sesessseee 15,000,000 100 10844 10434 tie ign i ety,” RR I CI - R. D. Wood & Co., Phila., Pa. ......cssseseeseseeees aaa 
scene aaa nT ay | Betlin Iron Bridge Co., Bast Berlin, Conn............+04+ 618 CEMENTS. 
ae ane <a SAND 8.000 National Gas and Water Co., Chicago, Ills................ 628 | C, L. Gerould & Co., Mount Vernon, N.Y............ sos 626 
Bares: -p oy pe ata : a = Economica! Gas Apparatus Construct’n Co., Toronto, Ont. 629 : ‘ 
Boston United Gas Co.~ veseese 1.000 The Western Gas Construction Co., Fort Wayne, Ind.... 622 RETORTS AND FIREBRICKS. 
a4 “—_ - ve “on 8.000.000 “000 ai * Humphreys & Glasgow, New York City.................. 618] J. H. Gautier & Co., Jersey City, N. J......... 
al on, Mee ‘0 | Gas Engineering Co., Pittsburgh, Pa...............-++... 628 | B. Kreischer & Sons, New York City....... 
Buffalo Mutual.........++.. 750,000 100, 125 «| american Gas Co.. Phil, P& .....ss.sseseeesseeseeees 616 | Adam Weber, New York City.......... 
Bonds, ....+0 po ope alae > = Logan Iron Works, Brooklyn, N. Y.........+s++sss++++++. 682 | Laclede Firebrick Mfg. Co., St. Louis, Mo. 
Central, San Franciseo.... 2,090,000. «6S. | iter & Conley, Pittsburgh, Pa...........0.00sss-essseee. 615 | Cyrus Borgner, Phila., Pa............-..0.« 
Chicago Gas Co....+++-.++++ 25,000,000 100 81% James Gardner, Jr., Pittsburgh, a. 
yp edtnsior diya po ae SCRUBBERS AND CONDENSERS. Henry Maurer & Son, New York City. 
ional are ae ae ee * | @. Gheperd Page's Bens; Mow Yet Olitecssicso-.....:- 631 | Baltimore Retort and Firebrick Co., Baltimore, Md...... 626 
ist Mortgage.........e. 1,085,000 .. .. 96 |B. D. Wood & Co., Phila., Pa........++00+000++ peneers: ed 630 | Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 626 
<umers. Jersey City.... 2,000,000 100 7 ., |JamesR. Floyd & Sons, New York City...............++. 682 | Brooklyn Firebrick Works, Brooklyn, N. Y.............. 626 
Con y City 7 F. Behrend, New York Cit; 

“ EE 600,000 1,000 101 103 | Continental Iron Works, Brooklyn, N. Y..........+-++++. 680 . IV nncnne cecceeesecceveecs soccces G18 
Cincinnati G. & C.Co....... 8,500,000 100 0134 202 Gas Engineering Co., Pittsburgh, Pa...........ssss00+--- 628 INCANDESCENT GAS LAMPS 
Consumers, Toronto........ 1,600,000 50 «18444 :187__ | Logan Iron Works, Brooklyn, N. Y........++seseeee+- coos OBB Sita ; . 

Capital, Sacramento........ 500,000 80 .. 85 | Riter & Conley, Pittsburgh, Pa.........sssssssesseseeeees O15] WE bach Commercial Co., Phila., Pa............. <otuecs OM 
Bonds (6'8)....sseeeee-+ 150,000 1,000 ; ' 
Consolidated; Baltimore... 1,000,000 100 59% &0l4 REGENERATIVE FURNACES. an ah ae 
Mortgage, 6'8........... 3,600,000 .. 107 107%! Bartlett. Hayward & Co., Baltimore, Md......... seve 2. O89] 10? Mice Mfg. Co., Now York City......2. 00+... seve E12 
Chesapeake, Ist 6's. .... 1,000,000 + .* . Fred. Bredel, Milwaukee, Wis.. Jaecsustesevavdcocauese GEO BURNERS, 
Equitable, ist 6's. ..... > 910,000 “ a os J. H. Gautier & Co., Jersey City, YN. Dicscveceaes --- 626 6 A. Geltores: PEiia. Ps 
Consolidated, Ist 5’s.... 1,490,000 - $e - Parker-Russell Mining and Mfg. Co., St. Louis, Mo.. uence: Sa Th. ? chem Taal . ier 5 = Riel ade tcee tate vaca 
etre ccveqpansdessstaccss  QAUMRID 5. Dd. | Alle Welker Bow LAR ONG ccccscesiccsecescdsecccs.sss SS hase sbncaeiaate ee 
“Con, Bonds.......... 4,312,000 es 72% 74 LAVA GAS TIPS. 
Equitable Gas & Fuel Co., TAR AND CARBONIC ACID EXTRACTOR. D. M. Steward Mfg. Co.. Chattan T 
Chicago, Bonds.......+... 2,000,000 1,000 -- 101 | G Shepard Page's Sons, New York City..........sse00-. 681] 7 ig tte St SS os 
ee pe “ a R. D. Wood & Co., Phila., Pa........cccecsosessesecessees 680 GAS TUBING. 

si ree . Y = ; ‘ : 

Hartford. ssneeeees ee ie 750,000 25 b 145 AMMONIA CONCENTRATORS. J. C. Granger, New York City ..... ...-.ccccccccccecce 632 

er — peter - a po Michigan Ammonia Works, Detroit, Mich................ 612 PURIFYING MATERIALS. 

Jersey City......0++ ae "730,000 20 180 y G. Shepard Page's Gens, BUT Ne GD oe ccs cciccace +++. 681 | Connelly Iron Sponge and Governor Co., New York City 623 

Lafayette Gas Co., Ind..... 1,000,000 100 84 s7 | Gas Engineering Co.. Pittsburgh, Pa............++++ ++... 628 | Greenpoint Chemical Works, Brooklyn, N.Y............. 623 
BovdS ..sceeee cecssseees 1,000,000 1,000 2 9% Henry W. Douglas, Ann Arbor, Mich .. ................ 623 
ne GAS METERS. 

Louisville. ....0.ccces-covcce 2,570,000 50 ws ob EXHAUSTERS 

Laclede, St. Louis.......... 7,500,000 100 224 | John J. Griffin & Co., Phila., Pa............seeeeeee- eee 636 ry 
Preferred......... cesees 2,500,000 100 73 76 | American Meter Co., New York and Philadelphia. ..ss+. 635 | The P. H. & F. M. Roots Co., Connersville, Ind ... .... 617 
BondS....scecee eececees 9,084,400 1,000 971% 98 | Helme & Mclihenny, Phila., Pa. ............2..--sseeeee- 635 | Isbell-Porter Company, New York City............ soa dilel 630 

Little Falls, N. Y.......000- 50,000 100 .. 100 | D. McDonald & Co., Albany, N.Y............. Levancttaodas 635 | Connelly Iron Sponge and Governor Co., New York City 623 
BOWES ieicniic sevccescee 25,000 ae = 100 Nathaniel Tufts, Boston, Mass...........ss000-.-- e000... 684 

Montreal, Canada .......... 2,000,000 100 200 . | Maryland Meter and Mfg. Co., Baltimore, Md.... ..... .. 644 VALVES. 

Newark,N. J.,GasCo....... 1,000,000 ix 98 98 | Metric Metal Co., Erie, Pa....... ....ceee-.0s ceseeeesees. 634] Ludlow Valve Manufacturing Co., Troy, N.Y. .......... 622 
Bonds, 6'S .......sss0++ 4,000,000 . 1238 .. | Keystone MeterCo., Royersford, Pa............. s+eeeesee 634] Chapman Valve Manufacturing Co., Boston, Mass....... 622 

New Haven.........sesse0++ 1,000,000 % S Buhl Stamping Company, Detroit, Mich.......  ....... 635 | R. D. Wood & Co., Phila., Pa............. abs ésececece +. 630 

Oakland, Cal.......... seeees 2,000,000 2 534 Continental Iron Works, Brooklyn, N. Y.......... --.. 630 

“ OES 750,000 z i kd PREPAYMENT METERS. The P. H. & F. M, Roots Co., Connersville, Ind.......... 617 

Peoples Gas Lt. & Coke Co., American Meter Co.. New York and Philadelphia oe Isbell-Porter Co., New York City bée  esbaneecdécdeascesees 630 
Chicago, Ist Mortgage... 20,100,00 1,000 =... 108 | John J. Griffin & Co., Phila, P@...... ....ssssseeeeeeeee-- 636 | THE Western Gas Construction Co., Fort Wayne, Ind.... 622 
2d = 2,500,000 1,000 104 105 | D. McDonald & Co., Albany, N. Y........ . 635 
Peoples, Jersey City........ 500,000 50 .. 1% | Helme & Mclihenny, Phila., Pa...... caves 685 ELECTRICAL APPARATUS. 
Rochester Gas & Elec. Co.. 2,150,000 50 = ps Wm. Henry White, New York City .......... cocccccccose OBL 
Preferred......sssse++++ 2,150,000 50 88 os GAS AND WATER PIPES. sitet taeiiiaein 
Consolidated 5’s........ 2,000,000 .. 8% 90 ates le 
San Francisco, Cal......... 10.000,000 100 97% 934 a eink ert seesecenesers — Otto Gas Engine Works, Phila., Pa...........+.+++. sieves 506 
St. Paul Gas Light Co...... 1,500,000 = 100 79 81 R. D. Wood & Co., Phila., ps Sotex ro. =. 680 The American Gas Engine Co., Phila., Pa ............... ped 
. a Pls Jeceve payor 84 et om ene Foundry and Machine Co. i York Cie... ens Backus Water Motor Co., Newark, N. J.......... Sdndsdes 573 
pra e sien Oe 2 400.000 , 88 90 Donaldson Iron Co., Emmaus, Pa....-.....0+00+ Sccvecocece 633 ENGINES AND BOILERS. 
Syracuse, N. Y....... = ; ef "500.000 25 "i The Hazelton Boiler Company, New York City.......... 612 
Wess iw C.. 2,000,000 2 =» PIPE CUTTERS. W. G. & G. Greenfield, East Newark, N. J......... 2.0... 573 
estern, Ww .000, i 4 
ne Bom im ste 3.5600 3 i os Wm. Anderson, East Boston, Mass. ..........cceseeeeeees 615 PURIFIER SCREENS. 
as mington, De 500, STEAM BLOWER FOR BURNING BREEZE. | J°"® Cabot, New York City. ..............00sees0ee ans a 
° 4 H., E. Parson, Brooklyn, N. Y......0.cceccccssccccesescess G88 GAS STOVES. 
Advertisers Index ° American Meter Co., New York and Philadelphia. ..... 619 
GAS COALS. Maryland Meter and Manufacturing Co., Baltimore, Md, €34 
Penn Gas Coal Co., Phila., Pa..........ceseees Keystone Meter Co., Royersford, Pa = 634 
GAS ENGINEERS. reas Perkins & Co., New York City ......... A. Weiskittel & Son, Baltimore, Mason tS Sere ears as - 
Wm. Henry White, New York City...e.ssseeecsscesesene 68 ee atid nae Pee re Pes ie cncenccvsencceweesens OM 
Fred. Bredel, Milwaukee, WIS... cccecccccecceressccceseees = Berwind-White Coal Mining Co., New York and Phila, . 624 GASHOLDER PAINT. 
De R. Rowland, New York City..........+secesseeeeses , 1 New York Marine Paint Co.. Poughheepele, N. Y........ oa 
1¢ Western Gas Construction Co., Fort Wayne, Ind.... (22 CANNEL COALS. 
ig i ap a yr liana lh tenes = Perkins & Co., New York City .... ....scscecescecscceees 624 GASHOLDER TANKS. 
. G. Lansden, St. Louis, Mo........cccceceeeeeeveeeseeses OBL oe 
American Gas Co., Phila., P@.........ssse+eseeeesereeeees 616 GAS ENRICHERS. SD. Ca ee a rete ss te aan ae 
David Leavitt Hough, New York City..............+++++. 633 | Standard Oil Co., New York City ....... eeeccecceee seeees SWS GASHROLDERS. 
The Sun Oil Co., Pittsburgh, Pa.............. eeeecces +++» 625 | Bartlett, Hayward & Co., Baltimore, Md...... oe 
PROCESSES. Continental Iron Works, Brookiyn, N. Y...... --. 630 
Bartlett, Hayward & Co., Baltimore, Md.......... saedela 629] & M. Keller ee 3 aapgamrenetese ¢95 | Deily & Fowler, Philadelphia, Pa. .............+. raneacn a 
United Gas Improvement Co., Phila., Pa.............005. 681) ~~” ; lyse eualataeaptea See a Davis & Farnum Mfg. Co., Waltham, Mass..............- 628 
Burdett Loomis, Hartford, Comn..........sseseeseeeeeeess 680 CONVEYING MACHINERY. Kerr Murray Mfg. Co., Fort Wayne, Ind........cceeeeeees 628 
National Gas and Water Co., Chicago, Ills. ............. 628] ¢. W. Hunt Company, N. Y. City .............sssseeeeeee €13 | Stacey Mfg. Co., Cincinnati, Ohio...... sesewrsees pastes 68% 
Economical Gas Apparatus Construct’n Co.,Toronto, Ont. 629 R. D. Wood & Co., Philadelphia, Pa............ aidenenen . ae 
The Western Gas Construction Co., Fort Wayne, Ind.... 622 GAS GAUGES. Logan Iron Works, Brooklyn, N. Y........ eugéqededeetes ae 
Humphreys & Glasgow, New York City................. 618! The Bristol Co., Waterbury, Conn...........sseeeseeeeee+ 612] Riter & Conley, Pittsburgh, Pa........+.+.0.-seeeee-s eee 615 
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GAS SECURITIES, 





FOR SALE, 





Gustavus Maas, New York City.............. ecvceceesecs 612 
Marquand & Parmly, New York City..........scceseesss 612 One 8-Foot Station Meter, with 12- 
BOOKS, ETC. we Inch Connections. 

Scientific Books. .......csscccecees 

Field's Analysis.............0..+ a ee 

Digest of Gas Cases..........0sse0es 1127-tf NEW HAVEN (CONN.) GAS LIGHT CO. 

Directory of Gas Companies 

WEReeE PRONE 6 oes ccc ssc cncccsenctecapaupeceusss 

Coal Tar Genealogical Tree. ...............cecessvcccsccecs 

Management of Small Gas Works 

a... For Sale. 

EO EE MINION avs nine cnnnsnnneisnapcccccccccsewnccs 613 , 

Meanie Gants Wathee sias oi sca oo oo Ses. eacdee ss cccnun eis} A Small Gas and Electric Light Plant, 
pmemepeliion \ cen 








Situation Desired 


As Cashier, Asst. Supt. (or as Supt. of Small Gas or Water 
Works), or Bookkeeper for a Coal or Water Gas Plant. Has 
had seven years’ experience as Sec. and Treas. of Water Gas 
and Electric Light Plant combined. Is familiar with read- 
ing both water and gas meters. Address 

11394 “¥F.,” care this Journal. 





MANACER. 


A man wants a position to manage a gas property. 
1139-5 “*U. G. I.,” care this Journal. 





Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of age. Sixteen years’ ——e> tne 
manufacture and distribution of Coal Gas pt., and four 
years in the Electric line. Thoroughly on to take 
charge of any plant, separately or combined. practical 
mechanic, and understands the erection of = See and 
eve! Be ot unt ability business. Not raid of work. 
a no object p> nerma 8 is proven. Rest of references. 
“M. E. J.,” care this Journal. 


in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








J.C. ypc sch omg 






Manfr. of © FE a LN 
GAS 
STOVE Abid 
TUBING. Tubing. 
Guaranteed S) ing Tubing. 
Best Quality. levator Tubing. 


582 to 588 Hudson Street, New York City, 


GAS COMPANY SECURITIES 


A SPECIALTY. 


Brook! Colas 
b 
"Oo Consolidated of New Jersey, 


Madison, 
Milwaukee 
Grand Ra ids, 
er ork, 





yracuse 
St. Paul. 


GUSTAVUS MAAS, 
Telephone ctianct. 20 Broad St., N. Y. 





Situation Wanted 
As Superintendent of a Gas Works, 


By aman of 31 years’ practical experience in every depart- 
ment, including office work. Experienced also in the opera- 
tion of electric light and water works. Would accepta place 
as Assistant in a large plant. Best of references. Address 
1141-1t “N. L. M.,” care this Journal. 








FOR SALE. 


On account of changing location of our works and purchase 
of larger holder, we have for sale a Single-lift Gasholder, 
80 x 20 feet, capacity 100,000 cubic feet. Complete and as 
good as new. Now in brick tank. Built by Stacey Mfg. Co 
in 1889. Holder has cup on bottom for telescoping, and 
guide framing is arranged and punched for additional sec- 
tion. Can be taken down and re-erected in brick or steel 
tank, as may be desired. Will be sold cheap. 


THE AKRON GAS COMPANY, 


i129-14t Akron, Ohio. 





FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 


Two Coole or Air Condensers, each of 150 000 
cubic feet pow Ber Hy 


Multitubular Ny ys shell, 36 in. diameter, with 
98 2-in. tubes, 10 ft. 6 in. long. 


ph soe Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrub > 48 in. —_— 11 ft. 9in. high. Three man- 
pew segs Pam 


S-inch Center rete Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS Co., 








BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


Street 
Gas Pressure 
Simple in Con- 
struction, Accur 
ate in Operation 
Low in Price. 
Fully Guaranteed. Send 
for Circulars. 


The Bristol Co., 


Waterbury, Conn. 





MARQUAND & PARMLY 


160 Broadway, New York. 


Members New York Stock 
Exchange. 











THEO. CLOUGH, 


(Established 1870.) 
SOLE MANUFACTURER OF THE 


Maxim&Glough Adjustable Gas Burners 


E. H. Nickel Tips for 
Water Cas a Specialty. 


THEO.-CLOUGH, Dobbs Ferry, N.Y. 


Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 


















UNIFORMITY 
GUARANTEED. & 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. CO., 


CHATTANOOCA., TENN. 
Our Mica Chimneys 
P| ‘For Welsbach Lights 


ARE THE 
BEST IN THE WORLD. 


een 


Get Catalog 
and Discounts. 


een 


The MICA MFG. CO 


Micasmiths, 


























2 PIECE 
MICA CHIMNEY. 
Etched Chimneys to 

Order. 


88 Fulton Street, 





N. Y. City. 








The Pioneer Vertical Water- 


Tube Boiler of the World! 





THE HAZELTON OR PORCUPINE BOILER, 





this Boiler has Proven 





1119-tf Dubuque, Iowa. 





Tele., ‘*1229-18th St.,"" New York 





After Sixteen Years of Active Service in all the Principal Industries, 


Itself Superior to all Others in Economy of 


Fuel, Durability, Safety and General Efficiency. 
NO EXPLOSIONS OR ACCIDENTS OF ANY KE.ND. 


Correspondence Solicited. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Cable Aarons, “Palle.” New York. an’| Office, TIGE. (3th St., N.Y. U.S.A. 
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Special Trays for Iron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. 








‘ \\N 
: ANN 


553-557 West Thirty-third Street, New York, 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 


rN 


-_ 
\\ 


A 


‘ 





EE 





A CONVENIENT 


BINDER for the JOURNAL 


STRONG. 
DURABLE. 


LIGHT. 
SIMPLE 
CHEAP, 


HANDSOME. 


Price, $1. 


A.M. Callender 
& Co., 


82 Pine st., 
N. Y. City. 








C. 


= ie] COKE CARS for Gas Works, 
ae ge | 


TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


i}Specially designed for handling material 
in and around 


W. HUNT COMPANY. 





|Gas Works, Coal Yards, Factories, Etc., Etc. 
45 Broadway, N. Y. Gity. 


HUGHES’ “GAS WORKS,” 


Their Construction and Arrangement, 





And the Manufacture and Distribution of Coal Gas. 


Originally written by SAMUEL HUGHES, C.E. 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 


Eighth Editivn, Revised, with Notices of Recent Improvements. Price, $1.65. 


A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 














COMPUTER, 


Copursghtisvady 














‘Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at.once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 


Price, $5.00, per Registered Mail. 
For sale by . 


A. M. CALLENDER & CO., 32 Pine St., N. ¥. City. 















PRACTICAL HANDBOOK ON . 


m GAS ENGINES —. 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


Translated with Permission of the author by GEO. M. RICHMOND, ME 


A.M. CALLENDER & CO., 32 Pine Street, New York. 


Price, $1.00. 
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TIMELY NOTES. : 





© 


<> 
CO) 


Supplement to Detroit Jewel Gas Range Catalogue. 


We have just issued a handsome four-page Supplement to our Gas Range Cat- 
alogue. We shall be pleased to send you a copy of it if you have not already 
received one. It contains illustrations, descriptions and list prices of a new 
Detroit Jewel High Closet and High Shelf, a new Detroit Jewel Skeleton Frame 
Gas Stove and a large Portable Oven, and shows enlarged cuts of our new, 
elegant first-grade All-Cast Gas Range. 


“Cooking by Gas.” 


We have already sent out this Spring, free of charge, to our customers, for 
distribution among possible users of gas for cooking, the entire first edition of 
our pamphlet-‘‘Cooking by Gas.’’ This edition consisted of 100,000 copies. 
A second edition of the same size has been printed, and is going like the ‘ hot 
cakes’”’ of perennial fame. Have you asked for a supply? The pamphlet is 
freely conceded to contain the best matter of its class ever published. 


pro) 


Ke 


Gee 


OLN9 2 


Cheap Edition of Gas Stove Catalogue. 


We have just issued for popular distribution a cheaper edition of our Detroit 
Jewel Gas Stove Catalogue, which is, in size, in appearance and in all essential 
particulars, like the handsome Catalogue we sent out last month. We supply 
the cheaper Catalogue in any reasonable quantity, free of charge to our customers. 


Sees 


mL) 
=< 


Signs. 
We have lately procured a supply of Detroit Jewel Signs of two kinds, which we 
furnish free to our customers on request. One is a large, conspicuous Cloth 
Sign, the other an elegant framed Glass Sign. Please note that we send either 
kind free to our customers on their asking. 


Advertising in High Grade Periodicals. 


You must have seen the advertising we are doing in the first-class periodicals 
such as ‘‘ The Ladies’ Home Journal,’’ ‘‘Harper’s Magazine,’’ ‘‘The Century,’’ 
‘¢ Scribner’s’’ and ‘‘ The Youth’s Companion,” but has it occurred to you that all 
we are doing to popularize gas for ceoking redounds to your benefit much more 
than to ours? . We are trying to educate people to use gas in their kitchens so as 
to make a market for our stoves; but who makes the big profit in the end, we 
who make and sell stoves, or you who make and sell gas? And doesn’t one 
good turn deserve the other good turn embalmed in the proverb? 


At all events, let-us hear from you. 


Detroit Stove Works. & 
Detroit. ## wee Chicago. 78 
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LOW PRICED GAS RANGES. 


Just the thing for these Hard Times. Will cook for 


b&. 19, 1897 








a large family. Write for catalogue and discounts. 
A full line of all kinds of Gas Stoves and Ranges. 
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A. WEISKITTEL & SON, | “EW YOrK BRANCH: l NEW ENCLAND ACENCY: 
Factory: BALTIMORE, MD. | 1387 BROADWAY, N.Y.) WALDO BROS., Boston, Niass. 








atent Cutter 


THE ANDERSON Esreing tite For Cutting Out, Wrought A 3 ET REND, 


Made in all sizes. . 4 of ~ Iron, Gas & Water Pipes. SOLE IMPORTER OF THE CELEBRATED 
\ v eS aeerson PIPE CUTTER 


MPANY, Manufacturers, German (Stettin-Didier) Clay Gas Retorts, 


298 Lincoln St. , Marlboro. 
NY. Ofee, sah Greenwich 8 | BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 









po rontong scr: | Stettin “Anchor” & ‘ ‘Eagle’ Brand Portland Cemert 
102 Milk Street, Boston, Mass. 10 & 12 Old Slip New York. 








ee 


crratesr IMPROVEMENT IN GAS LIGHTING 


Has Been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or luw pressure in the supply. 
Wanenace LIGIEES « a fully ee and 1 the vernors soon pay for themselyes by preventing the breaking o7 
manties and chi ers may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. “ ° - 818 Cherry St., PHILADELPHIA. 
00000000 00000000000000000000 000000 000000000000 000000000008 00000000808 


RITER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Caking Coal, 





* BASTEHERN AGENTS FoR 
FRED. BREDEL’S SYSTEM P. H. @ F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc, 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKING 
| A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 


it 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Coal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers,. Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


To. 118 Farwvell Awenue, - - Milwaukee, W418. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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& F. M. ROOTS Co. 


P. H. 
Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, 


222 SOUTH THIRD STREET, = PHILADELPHIA, PA., 











Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 
Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. The New York 


Office will be continued for the sale of the Roots’ Biowenr. 





New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO. 


Commnexrsville: Indiana. 








New York Office, 109 Liberty Street. J. B. STEWART. Manager 
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lron Building For Sale. 


Dimensions, 87 feet in width, 225 feet in length, one 
story in height. Designed for a Machine Shop, but, 
owing to the failure of the purchaser, is now offered 
for sale at a bargain. Is admirably adapted for a 
Machine Shop, Car Barn, Paper Mill, or any general 
manufacturing purposes. 

Apply to the 


BERLIN IRON BRIDGE CO., 
EAST BERLIN, CONN. 











Avex. C. HumpuHReErs. M.E., ARTHUR Q@. GLasacow, M.E., 
MANHATTAN LIFE BUILDING, CaBle ADDRESS, 9 vicTrorRiA ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, S&S. Ww. 
MEW YORK. ** HUMGLAS."* ENGLAND. 


HUMPHREYS @€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT. OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 














Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 








MAY, 1897. 


|Table No, 2. 




















‘ Table No. 1. | NEW YORK 
Fy FOLLOWING THE || CITY. 
BE | MOON, Au NIGHT 
. | fad Lientie. 
2 Fl | le , Fxtin- 
a | s Light. Extinguieh. Light. gust. 
P.M AM, 
Sat. | 1) 7.20 £8 4.00 am) 6.45 | 4.00 
Sun. | 2| 7.30 =| 4.0u 6.45 | 4.00 
Mon., 3) 7.30 | 400 6.45 | 4.00 
Tue. | 4) 7.30 | 4.00 | 6.45 | 4.00 
Wed.| 5| 7.30 | 4.00 | 6.45 | 4.00 
Thu. | 6)10.40 | 4.00 | 6.45 | 4.00 
Fri. | 711.10 | 4.00 || 6.55 | 3.40 
Sat. | 8/1150 | 4.00 || 6.55 | 3.40 
Sun. | 9|12.10% | 3.50 6.55 | 3.40 
Mon. |10\12.40 | 3.50 ‘|| 6.55 | 3.40 
Tue. |11| 1.10 | 3.50 || 6.55 | 3.40 
Wed. /12} 1.30 3.50 6.55 | 3.40 
Thu. |13} 2.00 | 3.50 || 6.55 | 3.40 
Fri. |14|NoL. |NoL. || 7.00 | 3.30 
Sat. |15|Nol.ru\No L. 7.00 | 3.30 
Sun. 16 No L. \No L. 7.00 3.30 
Mon. | 17} 7.40 paj10.10 pm|| 7.00 | 3.30 
‘ue. | 18) 7.40 11.10 | 7.00 | 3.30 
Wed. 19] 7.40 {12.00 am|| 7.00 ! 3.30 
Thu. 20) 7.40 12.40 ‘|| 7.00 | 3.30 
Fri. (21) 7.40 | 1.10 || 7.10] 3.15 
Sat. (22) 7.40 1q) 1.40 || 7.10 | 3.15 
Sun. |23/) 7.50 | 2.00 || 7.10| 3.15 
Mon. |24| 7.50 | 2.20 = {| 7.10 | 3.15 
Tue. |25/ 7.50 | 2.40 || 7.10] 3.15 
Wed. (26, 7.50 3.00 || 7.10 | 3.15 
Thu. |27| 7.50 3.40 || 7.10 | 3.15 
Fri. (28) 7.50 | 3.40 7.15.) 3.25 
Sat. 29) 7.50 3.40 = |) 7.15 | 3.15 
Sun, (30) 7.50NM) 3.30 || 7.15 | 3.15 
- Mon. |31| 7.50 =| 3.30 7.15 | 315 

















TOTAL HOURS LIGHTING 
DURING 1897. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....233.00 | January. ...423.20 
February. ..157.20 | February. ..355 25 


March. ....202.00 | March... ..335.35 
April.......170.40 | April... ...298.50 
Te 163.00 | May.......264.50 
June ...... 140.40 | June...... 234.25 
SS ee 151.40) July.......243.45 
August ... 167.30 | August .... 280.25 


September..174.40 | September. .321.15 
October... .200.00 | October .. ..374.30 
November... 205.20 | November ..401.40 
December. . 220.10 | December. . 433.45 








Total, yr. .2216.00 | Total, yr...3987.45 
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To Whom It May Concern. 


eR a 
EGY ANY Oa) 





WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 
which saves them and their customers from liability as infringers 


of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


, vigorously. 


WELSBACH LIGHT COMPANY. 





\\ 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Qii, cr “‘ Distillates.”’ 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION C0, 


 EFort Wayne, Ind. 
ENCINEERS AND BUILDERS OF CAS WORKS. 


The Improved Lowe Water Gas Apparatus. 


i 
‘ill 



































"SS 
asee 


improved Double Superheater Lowe Water Gas Apparatus, we use cf Crude on. Distillate. ar Naphtha and Gas seus or Prrereni o naineesine Goats. Results are Cuascnteed. 
Also, Coal Gas Apparatus, Bench Castings, Purifiers, etc., etc. 


GAS STOP VALVES, Especially for Gas Purposes. 
NEW YORK OFFICE, 32 Pine Street, - - WM. HENRY WHITE, Engr. 


—a NEW YORK MARINE PAINT CO. 
LUDLOW VALVE MFG. 60., Successors to TRACY & PAINT CO 


MANUFACTURERS OF inal 




















VALVES, | t 


—% 
Double and Single Gate, 4 in. to 72 in., outside and ad 
inside Screws. Indicator, etc., for Gas, M 
Water, Steam, Oil and Ammonia. ANUFACTURERS Of _ 


= 








_—— 
—_—_—_——— 
ae 


PAINT “"" Holders 


And all Ironwork about Gas Works. 
POU CHR BEPrwPwsikzs, N. WY. 


CHAPMAN VALVE MANUFACTURING CO., 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Et. 


Also, Cate Fire Hydrants with and without Independent 


Nozzie Valve. All Work Guaranteed. 
ry Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR, 


St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 





ALSO. 


Aydranlic Main Dip natin Check Valves, GASHOLDER TANKS AND The Gas Engineer’s — 
Foot Valves, Yard Wash and Fire Hydrants. |GAS WORKS MASONRY COMPLETE Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.1.C. 
OFFICE AND WORKS: 


Price, $2.50. 
938 to 954 River St., & 67 to 83 Vall Av. J. P. WHITTIER, ice, § 
TROY N.Y. 70 Rush St., Near Division Ave., Brooklyn, N. ¥. | 4e M. CALLENDER & CQ., 22 Tine Street, N.Y. Ciny 
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NATIONAL GAS== WATER Coa., 








218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Goal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plians and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 





STEAM JET 
EXHAUSTER. 


little space ; 


Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
uses very little steam ; 
10 to 15 per cert. No works too small to use them profitably. 


Occupies but 
saves formation of carbon in retorts; increases yield 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF COAL TAR AN. 
AMMONIACAL LIQUOR. 
By Gzorcz Lune. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. 8vo., Cloth, Price $8. 
Orders for these books may be sent to this office. 


Ae %. CALLL.ENDER & CU., 
Pins 62., N. ¥. Orr 








DOUGLAS’ FERRIC OXIDE IRON MASE 


For Gas Purification 


| 
Is a superior natural Hydrated Oxide of Iron. | For Gas Purification. 
Will give a higher purification per bushel than | 


| Acts | 
any other material. We ship the pure Oxide | spies et gece SAE Sle ee 
n any other purifying agent 
of Iron, containing no sawdust, thus effecting qnentm sen. 
a saving in freight, leaving the consumer to | 


wed hy the large gus companies in ihe Wee GENOME Chemical Works. 


used by the largest gas companies in the West. 
Full information, = references to many users, and prices 
JOHN SCHRIEVER, Manager. 
wnt Aenea 
H.W. Douglas ("cts conoass) Ann ArbOr, MICH. ...sasctnt ave. & Newtown Oreek, Broskiyn N.Y 


Parson’s Steam Blower, 


#OR IMPROVING BAD a IN BOILERS, AND FOR BURNING BREEZI 
R OTHER WASTE MATERIAL. 


PARSON’ S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOLL.ER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
unless satisfactory. Manufactured a the WATERTOWN STEAM BLO-7VER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N, Y. 
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JAMES D. PERKINS. PERKINS ee co,, F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR HE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, | 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


. Shipments from New Work, FPhiladelphia, Baltimore and Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 



























Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


E"or the Wear 1805. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 





‘Washington Building, New York. 








JOHN W: FIELD. Sec. & Gen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., haying compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a a Tree, including all the products discovered to date _ total number amounting to near 700), offers for sale a 
limited number «f copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


Clarksburgh, Harrison Co., West Va. 
= Locust Point, Baltimore, Md. 
44 South Street, Baltimore, Md. 


BANGS & HORTON 
60 Congress St., Boston. 


MINES, = 
WHARVES, - 
OFFICE, = 


ROUSSEL & HICKS, 
71 Broadway, N. Y. 


oan 


AGENTS, 





KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush = Size Desired. 


Cc. M. KELLER, 

Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 

Correspondence Soiicited. 


The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.1.C. Price, $2.50. 








A. M. CALLENDER & CO., 32 Pine Sr., N. Y. Crry 


etn cr 








GREENOUGH’S 


“DIGEST OF GAS CASES,” 





Frice, 85.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete, Handsomely bound. Orders may be sent t 


Ae M. CALLENDER & CO.. 323 Pine St., N.% 


eld EE 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ==«Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
YFPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpmunpD H. McCuLLouaa, Prest. Cuas. F. GODSHALL) Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PrOoiINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas. 
giving qualities, and in freedom f.cm sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittshbpnuren, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 








GAS OIL. 


26 Broadway, New York Citv, 
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KETORTS AND FLRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. _ 





Established 1868. Incorporated 1890. 
Cuas. E. Gregory, | aye - ed 3 Pat, V.-Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
2=e2a in 

MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2 ea__— 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 














Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

FIRE BRICK . . 

RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exctusive Agents for 


The Mitchell Half-Depth Regenerativa magma 


This is the original coal-consuming Furnace for Reto: 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


S07 bine st. St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


| TILES, FIRE BRICK. 


Manufacturers of $ 





AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 





ALS, BORGHER. 
, ABOVE PACE 


Fire Brick 
AND 


Cray RETORTS*: 

















Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


a AMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIitTIAM GARDNAERNR w@ Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE GENCHES FOR THE U. 8. 











(ESTABLISHED 1856.) 

4 EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d &., N. Y. 
BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 

A vement of great value for patching retorts. putting on mouth- 
pieces, making up all bench-work joints, lining blast ———— 

and thorough in its work. Fully warranted to stick. 


HENRY MAURER & SON,' 
ETORT WORK 
Clay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


PRICE LIST. 
In Casks, 400 to 800 ie at 5 cents per. pound. 
In Kegs. 1€0 to 200 » Ss 
In Kegs less than 100 “ = 


C.L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


wy +. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St.. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have etudied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Desiga, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces, 








Tueo. J. Surrn, Prest. J. A. Taywor, Sec’y 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 12x 13x32 
and 16x10x2 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sdéle Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


With Numerous Ilustrations} 


Price, $3,00. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO 32 Piue Street, N. Y. City 
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wM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy:inder, and connecting rod is carried in a cross-head working in a 
slide. in frame, as in ordinary steati engine practice. All valves are of the poppet type, operated by cams on a single 
camshaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant 1se in Great Britain fo? 


the past eight years. Address  (wiw. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. &£Gen. Agts. Fort Wavne Ino. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’ 18, Vulcan Blig., 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


4 Steel Tanks for Gasholders, Iron Roof Frames and Floors 
“ Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 
Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERI NG COMPANY, 


INCORPORATED, ° 
oy Conestoga Building, EtrTsey RGH, PA. 


MANUFACTURERS O 


Gas Works Machinery 0 at all kinds, 
PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR . 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride phi 
an ‘ yy 
































F. L. SLOCUM, Prest. 
SAM'L WOODS, Treas 





















di Concentrated Liquors. 
The Erection of Bi-Product Coke Ovens 
a Specialty. 





JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


Ker Murray Tanai = 


Steel Gasholder Tanks, 


Sinae, Dous.e AND TRIPLE-LiFT GASHOLDERS, 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm, 


ron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screwan« Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 








Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wwavne, Indiana. 
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‘BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 



































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS, : 

—— CONDENSERS. 
[ron Holder Tanks, 








Scrubbers, 








ROOF FRAMES. 








Bench Castings. 








Girders. , 
OIL STORAGE TANKS 





BEAMS 














Boilers. 














Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Prnistion. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. — 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIPIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal; Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Hetimates Furn ehed upon Application. 














LOWE WATER GAS APPARATUS, MERRIFIELD-W ESTCOTT-PEARSON SE 6 
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R. D. WOOD & C0, "er, =... « The Mitchell a Patented, i 


400 Chest:jut Street, Philadelphia, Pa.  . | \————————-hhiierhhiibiie 











MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


ingle, Double and Triple Lifts, with or without ‘Weongnt Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


ta 
ee \ 
Send for Pamphiet. Dat * ; = Ff oe | 
Dunham Patent Specials. a 


ISBELL-PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jnr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 




































BUILDERS OF 


> Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


= Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! ie Gin Companion 


THE LOOMIS PROCESS. | vemsssnu car womvens yrs. 



















Now in successful i at Works of John Russell Cutlery Co., Turner’s Falls, Mass:, and under s stated pressure. Send for samples. 
Henry Disston’s Son's Saw Works, Tacony, Pa. Also, SERVIOE OLEANERS, DRIP PUMPS, and STREZT 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. oO. A GEFROREBR. 


BURDETT LOOMIS, - = Hartford. Conn. 248 N. Sth 8t., Phils., Pa. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





H. RANnsHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVin, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established 185!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


: Cincinnati, Ohio. 


George Shepard Page’s Sons, 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphc ‘e and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. © 
NO. GO Wall Street, New York. City. 








= 






























Practical Hints 
ON THE CONSTRUCTION AND. WORKING OF 


Regenerator Furnaces, 


By Maurice GranaM, C.E. 
Price, $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. } 





GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Dra-wings, Specifications and Estimates furnished for the con 
siruction Of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City 





T. G. LANSDEN, 
Consulting and Contracting Gas Engineer 


Estimates, Plans.and Specifications for New Works (Coa 
or Water Gas), and for Extensions or Alterations. 


Room H, I08 N. 4th St., St. Louis, Mo. 








WM. HENRY WHITE, 


No. Sa Pine Street; ~ - - New York City- 


ENGINEER AND CONTRACTOR FOR THE 


~ 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies ¢ 


Plans and Estimates Furnished. 





ontemplating extending or improving their Plants respectfully invited. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa, 


BUILDERS OF 














§ Single or Telescopic. With or Without Iron or Steel Tanks, 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. ° 


F 3 Successors to HERRING & FLOYD, 
JAM \ R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


wai LOGAN IRON WORKS, 


Brookiyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 

















Capacity of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


'C. W. BLODGET’S 
HOT GAS SCRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and tho 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan lron Works 
Holder was in actual use in 90 days from receipt of order. 











April 19, 1897. 


American Gas Light Dourual, 


633 











—_— 
-_—-—- 


GAS AND WATER PIPES. 


GAS METERS. 





~ THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINCS. 


gas-lionse Bench Castings, Hydraulics, Lamp Posts, Flange Pig 
and Specials, Architectural Castings, Building Columas, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 














Davio Leavitt Houcu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. | 


Investigations and Appraisals. 
ae and Estimates. 








Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. | 


CAST IRON 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 





"CHICAGO, OF rice. 


PODRUMMoR No 


incre Zinta 


a Py 4 
GAlac 


7 GENERAL FOUNDRY WORK 





as A ASTRAY, VAT ER. if 


~ - 





GEORGE ORMROD, Manger. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLAVGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER 


& CO., 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing y Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 


dere gegen ON HEAT By Thomas Box. - 2d 


RACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. I., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 


PRACTICAT, HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


a ID FUEL FOR MECHANICAL AND a 
RPOSES. By E. A. Brayley Hodgetts. $2.50. 


aon SPONTANEOUS COMBUSTION OF. By ene 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


| THEORY OF HEAT. By J. Clerk-Maxwell. 


HEAT. A MODE OF MOTION. By John Tyndall. - $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS. By 
U. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
40 cents. 

$1.50. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 


| AMMONTA —_ AMMONIUM COMPOUNDS. By Dr. R. 


Arnold, 
DIGEST OF GAS CASES. $5. 


ae a HINTS ON REGENERATOR FURNACES 
M. Graham. $1.25. 


iaieramees OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50 
A oy ON THE COMPARATIVE es ge 
ALUES OF GAS COALS AND CANNELS. By 
agiaen $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. | 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1. 50 | 


HANDBOOK tn MECHANICAL ENGINEERS. By H. 
Adams. $2.50 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S 7 agree HANDBOOK. By Jno. | 
: Hornby, F.1.C. $2.50 


GAS eo maa AND GAS FITTING. By W. P. Gerhard. | 
cen 


PRACTICAL PLUMBING. By P. J. Davies. $3. 


All remittances should be made-by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their aan 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with Special Application tc 
Electric Lighting. By A. Palaz, Se Se.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, miapecemet, Storage and Distribution. By 
Philip Atkinson. $1.50. 


—_— TRANSMISSION OF ENERGY. By G. Knapp. 


morse POCKETBOOK. By Monroe and Jamie 
son 


| MAGNETISM AND ELECTRICITY. By J. Overend. 40c 
| DYN AMO BUILDING. By F. W. Walker. 50 cents. 


| DOMESTIC ELECTRICITY. FOR AMATEURS. By E. 
Hospitalier. $2.50. 


he ee MANAGEMENT OF DYNAMOS AND MO. 
C - 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


| ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $8. 
ELECTRIC LIGHT FITTING. $2. 

| PRACTICAL ELECTRICITY. $2.50. 

| ELECTRICITY FOR ENGINEERS. $2.50. 


John T. Sprague, M.LE-E. 


ELECTRICITY, Its Theory, — Applications. By 


If sent by mail or express, postage or express charges 
must 2e added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. 


books sent C.O.D. 


No 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS ME TE FSs;. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
te best faites for mate METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


mney Sore and Mawar wrtine Apparatus for the Chemical Testing of Gas and Gas Liquor, 














CHARLES E. DICKEY. JAMES B, SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866, 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc, 
~m— “Perfect” Gas Stoves —z-- 











METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 











FACTORY AT ERIE, PA. 


The Keystone [leter Co., 


BOY BeSPORD, FA... 


MANUFACTURERS OF A VERY SUPERIOR GRADE OF 


GAS METERS, STATION METERS, 


PROVERS, TEST METERS, ETC. 
All Apparatus Thoroughly and Promptly Repaired. 











ee ~ Agencies and Showrooms: 
New ‘York, “New Suing & Connecticut, Western, Pacific, 
THE BARTLETT LAMP MFG. GOMPANY, CAHILh, SWIFT & CO., WIESTER & CO., 
66 W. Broadway, N. Y. Gity, 121-207 S. 7th St., St. houis, Mo., 17 & 19 New! Montgomery St., S. Francisco. 
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GAS METERS. GAS METERS. GAS METERS. 
Established |834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GAS STrovVv Es. Pe Toms 
512 West 22d St., N. ¥. | SUGG’S “STANDARD” ARGAND BURNERS, { 179 « 177 S: Clinton Strect, Chicago, 
adh omega SUGG’S ILLUMINATING POWER METER, 810 Nor, 1 Second Street, St. Louis. 
Arch & 22d Sts., Phila. 222 Sutter Street, San Francisco 


Wet Meters with Lizar’s “Invariable Mcasuring” Drum. 








HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a —_ METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


D. McDONALD & CO., 


Eatablished 1854. 











a 








511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &t., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 








THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director 


7 


oa 
— MANUFACTURERS OF GAS METERS, 


Meter Repairing a Specialty. 
Third, Fourth, Congress and Larned Streets, - - - = DETROIT, MICH. 


We claim Superiority in Construction and unequaled facilities for making prompt deliveries to all 
parts of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 








ees: <x 
¥ ~ 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, {8 Vesey St. Boston, {9 Peari St., Chicago, 245 Lake St., 


Occupies this pace every alternate week, 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago, 
WM. 8. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 











MANUFACTURERS OF 


fa STATION METERS, 


“2 


Ce CONSUMERS’ METERS, 


.Provers, Registers, Gauges, Experimental Apparatus, Ete, 


eatrcnerene comer EO 82 Attention Given to All Repairing. 


OUR SPECIAL NATURAL GAS METER 
Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


rou Prepayment Meter. 











SIMPLE ~ — ‘ __This Meter is an _ 


unqualified success in 








DURABLE os = P| SP | Roy ne i Great Britain. 











Its simplicity of con- 


ACCURATE. a_i. —— on 


struction, and the 














RELIABLE 3 : ‘ai q positive character of 


the service performed 


All Parts 2 SS | by it, have given it _ 


Interchangeable a : pre-eminence. 























Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “ DEPOSITS ” and Increases OUTPUT. 


eye a 
bay, beast 





